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SUMMARY

This section is a summary of the results of Phase 2 of a project to design and develop a
real-time, PC-based, interactive, advanced traveler information system (now called Traffic
Reporter) for the Puget Sound area. This summary begins with a review of Phase 1 of this

project.

Review of Phase 1

For an advanced traveler information system to be effective, its design must be based
on an understanding of commuter behavior and information needs. Therefore during Phase 1,
we conducted an extensive on-road survey of motorists traveling south on 1-5 into downtown
Seattle. We also conducted a series of in-person interviews. The results of this study identi-
fied four types of commuters according to their willingness to change some aspect of their
commute in response to traveler information. The four types identified were Pre-trip
Changers, Route & Time Changers, Route Changers, and Non-changers. Among our many
conclusions, we found that the single most flexible driving decision is the departure time of the
Pre-trip Changer and Route & Time Changer groups, and that only the Pre-trip Changer group
showed a willingness to change transportation mode. Furthermore, we found that most
commuters prefer to receive traveler information prior to departure and that commercial radio is

the current preferred medium.

Phase 2 Survey

In Phase 2 of this project, we conducted another extensive on-road survey, this time of
commuters traveling north on I-5 into downtown Seattle. We also extracted data on commuters
traveling east and west as part of their commute. The most significant finding from this survey
was that the four commuter types identified in our first survey are consistent throughout the

Puget Sound population and are not significantly impacted by geographical differences. Thus,
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the major conclusions from our survey of southbound commuters held true for northbound and |

east/west commuters,

Non-Response Survey

A non-response survey was conducted to determine if non-respondents constituted a
subgroup of commuters with markedly different commuting patterns and behaviors. Results of
this survey revealed that a high percentage of the non-respondents were actually non-
commuters who realized that the survey was not intended for them. Therefore, we concluded

that the non-respondents did not constitute an additional subgroup of commuters.

Implementation

The majority of Phase 2 was spent using our knowledge about Seattle commuters to
develop a prototype of a real-time, PC-based, interactive, traveler information system. We call
this system Traffic Reporter. Traffic Reporter converts traffic data collected from freeway
sensors into up-to-the-minute information that can be delivered directly to commuters. This in-
formation is displayed on Traffic Reporter’s graphical screen. The central feature of this screen
is a graphical representation of a map of a northern corridor of I-5. All north and south entry
and exit ramps on that freeway corridor are active elements of the display. Segments of the
freeway are color-coded according to one of four speed ranges. The current time and date, as
well as the time the displayed information was gathered, are also shown. The screen is
updated every minute,

Traffic Reporter has features that allow users to interactively explore traffic conditions
and alternatives, such as average mph at a particular location instead of broad speed ranges,
average travel time and speed for a specific trip, and the "best" exit or entry ramp for a specific
trip.

In addition to providing traffic information to commuters, Traffic Reporter provides in-

formation that is of specific interest to traffic engineers. First, Traffic Reporter can store and
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play back commute data, creating a historical record of freeway activity. Second, Traffic
Reporter can indicate a malfunctioning station. Third, Traffic Reporter can display up-to-the-
minute data on volume (number of vehicles passing over a loop) and occupancy (fraction of
total time vehicles occupy a loop).

Currently, Traffic Reporter is in the prototype stage and resides in the Department of
Technical Communication at the University of Washington. Direct delivery of traveler infor-
mation to commuters is not yet available. However, in the next phase of Traffic Reporter's de-
velopment, traveler information will be delivered directly to commuters, first via TV and radio
announcers and then via a touch-screen kiosk version. We will also expand Traffic Reporter's
coverage, explore delivery via other modes, improve the accuracy of the delivered data, and

record data for monitoring traffic patterns.

Usability Testing

We conducted usability tests on Traffic Reporter to ensure its effectiveness and ease of
use. We tested two groups of users: (1) commuters, the primary users and (2) waffic re-
porters, who will use Traffic Reporter to enhance their reports. We also solicited evaluations
from traffic engineers who will use Traffic Reporter as one of their information tools. The
questions we sought to answer fell into five categories: (1) impact on commuter behavior,

(2) interaction with the system, (3) interface design, (4) potential use of the system, and
(5) preferred method for receiving information.

From our usability tests, we found that commuters overall like the interface and find
interacting with Traffic Reporter to be fairly easy. To use the information provided by Traffic
Reporter, however, commuters said they need further information about alternative routes,
alternative modes, and traffic incidents. They also need to be convinced that the system's
information is both timely and accurate. Finally, they want a feedback mechanism to confirm

that they have made the best commuting choices.
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Although the commuters we tested expressed & desire 1o control the information them-
selves, current cost and hardware constraints mean this may not always be feasible. Therefore,
we are investigating delivery not only by touch-screen kiosk, PC, and TV and radio reporters,
but also by cable TV and audio delivery via phone.

An important issue that needs to be investigated as a result of these usability tests is the
expansion of Traffic Reporter, specifically how the addition of geographical areas, HOV and
express lanes, arterials, and incident indicators would affect the interface and user interaction
with the system. It is imperative that testing and evaluation continue as system expansion
occurs. The needs of commuters must periodically be confirmed, as they are the ones who will

ultimately be making decisions based on the information.



BACKGROUND

In a previous two-year study of real-time traveler information systems and Puget Sound
commuting behaviors, we reported on the results of an on-road survey of commuters traveling
on I-5 south into downtown Seattle. The results of that survey identified four types of com-
muters, which we named Pre-trip Changers, Route & Time Changers, Route Changers, and
Non-changers. We also reported on in-person interviews that were conducted mainly to clarify
points from this initial survey and to gather information for screen design of a computer-based,
traveler information system (see Improving Motorist Information Systems: Towards a User-
Based Motorist Information System for the Puget Sound Area, Washington State Department
of Transportation Final Technical Report WA-RD 187.1, April 1990).

The work reported here builds upon these past efforts and takes a number of additional
major sieps toward the development of a PC-based, interactive, real-time traveler information
system (now called Traffic Reporter). Specifically, the objectives were as follows:

(1) To further enhance our fundamental knowledge of Puget Sound commuter

behavior and decision-making.

(2)  To apply that knowledge to the design and development of a Traffic Reporter
prototype.

(3)  Todevelop a personal computer front/end interface for Traffic Reporter capable
of (a) receiving existing reai-time wraffic data; (b) converting those data into in-
formation designed to impact commuter choice of route, transportation mode,
and time of departure; and (c) displaying that information through a user
interface designed to meet the needs of individual drivers, TV and radio traffic
reporters, and traffic engineers.

(4) To perform usability testing on Traffic Reporter.
(5)  To provide a high-level analysis of commuter behavior and decision-making to
state agencies, legislators, and public groups involved in transportation policy

decisions. This analysis was accomplished by producing six issues of a
newsletter titled Commuter Information Systems (see Appendix F.)

This report covers the work done to accomplish the above objectives. The report is

organized into three chapters plus appendices. In Chapter 1, we present the results of a second
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on-road survey, this time of motorists traveling north on I-5 into downtown Seattle. The major
purpose of this survey was to determine whether the commuter types identified in our previous
survey were consistent across the Puget Sound area, or if they changed acconding to
geographical differences.

In Chapter 2, we describe implementation of the Traffic Reporter prototype. This
chapter begins with a brief summary of the process of converting traffic data into information
that can be delivered via a personal computer. Then we describe how Trqffic Reporter actually
works: how commuters can use Traffic Reporier to determine travel strategies that make effi-

. cient use of transportation options; how TV and radio reporters can use Traffic Reporter to
deliver traffic information to motorists; and how traffic engineers can use Traffic Reporter as a
tool for managing traffic flow.

In Chapter 3, we present the results of usability testing of the Traffic Reporter proto-
type. Usability testing was conducted to determine Traffic Reporter’s usefulness to potential
users and effectiveness in influencing commuter behavior. We tested two groups of users:
commuters (the primary users) and media personnel (the secondary users). We also present
suggestions and comments from traffic engineers at the Traffic Systems Management Center in
Seattle. Input was solicited from this group because they will use Traffic Reporter as one of

their traffic information tools.



CHAPTER 1 SURVEYS

In this phase of the real-time traveler information study, we conducted an extensive on-
road survey of motorists traveling north on I-5 into downtown Seattle during their morning
commute. From the sample, we also extracted data on two subgroups: (1) motorists who
stated they were non-commuters and (2) motorists traveling east or west as part of that com-
mute. The primary purpose of this survey was to determine whether commuter characteristics
held constant across geographical differences. We also conducted a non-response survey of
motorists who did not respond to a previous southbound survey. The purpose of the non-
response survey was to compare characteristics of non-respondents with respondents. This
chapter discusses the research approach, findings, and conclusions of these two surveys.

In addition to these two formal surveys, we conducted telephone interviews with re-
spondents to our earlier southbound on-road survey. The purpose of these interviews was to
answer questions concerning TV delivery of traveler information at home. The results of these

interviews are included in this report as Appendix A.

NORTHBOUND ON-ROAD MOTORIST SURVEY

The northbound survey conducted under this project was a follow-up to a southbound
survey conducted in September 1988. The previous southbound survey (Survey 1) gave us
considerable data on commuter decision-making and use of traffic information, data that were
needed to help in designing a graphical, interactive, real-time traveler information system. Per-
haps most interestingly, Survey 1 identified four types of commuters:.

{1 Route Changers, commuters willing to change route before or after

entering the freeway (21%).

(2)  Route & Time Changers, commuters willing to change departure time
and route (40%).



3 Pre-trip Changers, commuters willing to change departure time, route,
and travel mode before leaving their residence, but unwilling to change
route during their trip (16%).

(4)  Non-changers, commuters unwilling to change departure time, route, or
travel mode (23%).

The remainder of this section reports on a second on-road survey (Survey 2) that was
conducted in March 1990 and focused on motorists traveling north on I-5 into downtown
Seattle. In addition to the targeted population, data were extracted from both Survey 1 and
Survey 2 on east/west commuters and non-commuters. The primary purpose of Survey 2 was
to determine whether motorists from a different geographical location and commuting from a
different direction grouped into the same motorist types and had similar commuting behavior as

those identified in Survey 1. The following sections describe the research approach, findings,

and conclusions of Survey 2.

Research Approach

Survey 2 was conducted by distributing questionnaires to motorists traveling north into
downtown Seattle as part of their moring commute. The questionnaires were returned by mail
to the Washington State Department of Transportation (WSDOT), which then forwarded them
1o the University of Washington where they were analyzed. The materials, subjects, and pro-
cedures are described below. The procedure was conducted in two stages: (1) the distribution

of the questionnaires and statistical analysis of individual variables and (2) the cluster analysis.

Materials

In Survey 2, we used a four-page questionnaire with questions in five categories:
(1) characteristics of the commute, (2) motorist choices and behavior, (3) delivery and use of
traffic information, (4) characteristics of east/west commuters who used one of the Lake
Washington bridges or I-405, and (5) demographic data.

The Survey 2 questionnaire differed from the Survey 1 questionnaire only in that it in-
cluded a section with questions for motorists who used one of the Lake Washington bridges or

4



1-405 for their morning commute to work. Copies of the questionnaires for both on-road sur-
veys are included for comparison in Appendix B.

The layout and physical form of the questionnaire were determined by the distribu-
tion/return methodology. Space was provided in the margins for respondents to add com-
ments. To facilitate accurate data entry, response boxes or input lines were provided for each
question. Each survey was stamped with a case ID number between #0001 and #5200. A
statement on the survey requested that motorists return it by April 16, 1990. The survey (a
three-fold, self-mailer) when folded and stapled or taped displayed the WSDOT address and a

postal permit number.

Subjects

The Survey 2 initial sample consisted of about 4,700 Washington State freeway com-
muters who exited downtown Seattle between 6:00 am and 9:00 am on a weekday and were
likely to have arrived from the south. The points at which we surveyed had both south to north
and east/west commuters, who would be compared with the commuters in Survey 1. The
final Survey 2 sample consisted of 1,996 motorists who mailed in their surveys. The re-

sponse rate was 42%.

Survey Procedure

As in Survey 1, exit ramps off I-5 were chosen for distribution of the questionnaires.
This method was chosen because it allowed us to (1) access motorists easily and without much
delay, (2) obtain a representative sample, and (3) reduce the time between a motorist's com-
mute and receipt of the survey.

March 29, 1990 (a weekday) was chosen for survey distribution. The off-ramps in
downtown Seattle were Madison, James, Olive and Seneca.

Survey distribution times were based on peak hour data from WSDOT ramp figures.

Rush hour (6:00 am to 9:00 am) was selected because it permitted direct access to motorists



who were the target population. One person was assigned to match IDs with license plates (see
Non-response Survey).

One survey administrator and one to three distributors worked at each distribution site.
They waited for traffic to stop at the first red light at the end of the freeway exit and then pro-
ceeded to each driver in sequence and handed him or her a questionnaire. When the light
turned green, the survey administrators moved to the shoulder of the freeway and waited for
the next red light. In total, 4,700 questionnaires were distributed. In addition, media coverage
from various radio stations encouraged moforists to fill out and return their questionnaires.

The questionnaires were mailed to WSDOT and forwarded in batches to the University
of Washington for processing. The daily rate of return was initially very high but decreased as
the April 16, 1990 deadline approached. By April 16, 1990, 1,996 questionnaires had been
returned. Any questionnaires that arrived after that date were not processed.

Before the surveys could be given to data entry personnel, I-5 entrance/exit answers
were recoded to obtain the number of miles for the respondents commuting to and from work.
Additionally, where respondents reported their average times commuting to and from work, re-
search assistants averaged any range responses to obtain discrete data.

The data were analyzed in SPSS-X on the Max mainframe at the University of
Washington. Frequencies were calculated for all variables; Pearson correlations were applied
to interval scaled data; and Spearman correlations were applied to all ordinal and a few nominal
scaled variables if the coding met the assumptions of the Spearman routine. Finally, cluster
analyses and chi squares within clusters were conducted to determine how the make-up of
motorist groups from the south compared to those from the north, and to find any significant

differences between the groups' responses on specific questions.
group PO P q

Findings
This section presents the findings of Survey 2 and compares them to the findings of

Survey 1 when relevant. The results of the tested variables are grouped similarly to the major



sections of Survey 2 (seec Appendix B): (1) characteristics of the commute itself, (2) route
choices, (3) delivery of traffic information, (4) characteristics of motorists who used one of the
Lake Washington bridges or I-405, and (5) demographic information. The order of the survey
questions has been adjusted for discussion purposes. As expected, due to the large sample
size, numerous correlations were found to be significant at the p < .01 and p < .001 levels.
Because many correlations would be statistically significant yet have no constructive value, we
arbitrarily decided for the purpose of this discussion to focus only on those correlations that

accounted for a minimum of 9% of the variance (i.e.,r values2 3or<-3).

Commute Characteristics
Commute characteristics are examined in two general areas: the situational aspects of

the commute and respondents’ attributes.

Situational /

This section discusses the survey results on commute frequency, vehicle occupancy,
distance, and duration of respondents’ commute on I-5 from the south into downtown Seattle
and back again after work. Most respondents commute to work 5 days per week (70%), with
the next highest number being 6 days per week (9%). Five other response categories (1, 2, 3,
4, and 7 days per week) each received about 3% of the responses (5% of the respondents were
non-commuters). Most respondents (76.3%) travel alone in their cars, and 18% of respon-
dents travel with one other person in their car.

Respondents use I-5 (northbound to work and southbound from work) for an average
of 9 miles each way. The reported northbound and southbound distances are quite similar and
significantly correlate with each other, r =.97, p < .001. On this freeway corridor, respon-
dents’ average distance between home and work is 19 miles. This distance is traveled during
the morning commute in about 35 minutes and during the evening commute in about 40

minutes. Respondents in Survey 2 travel about 5 miles more between home and work than



respondents in Survey 1 and spend about 5 minutes more each way. A Pearson correlation
revealed that the distance between home and work significantly correlates with travel time be-
tween home and work, r = .78, p < .001, and with travel time between work and home,
r=.75p<.001. Asexpected, travel time between work and home and between home and
work significantly correlate with each other, r = .86, p < .001.

In summary, for this I-5 corridor, most respondents appear to commute alone 5 days
per week, travel about 19 miles to work, with about 9 miles of this total distance driven on I-5,

and spend about 35-40 minutes for their entire commute.

Respondents” Auributes

This section examines respondents’ answers regarding flexibility in time leaving home
and work, perceived stress during the commute, and importance of selected commute qualities.
As shown in Table 1, twice as many respondents (29.2%) have a lot of flexibility in the time
they leave work for home than in the time they leave home for work (14%), while three times
as many respondents (34.2%) have a ot of flexibility in arriving home than in arriving at work
(12.6%). A Spearman correlation revealed that flexibility in the time leaving work positively
correlates with flexibility in the time leaving home, rs = .35, p £ .001. These results are

similar to Survey 1.

Table 1. Flexibility in Leaving and Arriving at Work and at Home

Alot Some __ Very littie
Leave home for work 14.0% 52.7% 33.2%
Leave work for home 29.2% 49.3% 21.5%
Arrive at work 12.6% 50.1% 374%
Arrive at home 34.2% 52.1% 13.1%

Most respondents (59.2%}) experience some stress during their commute; 16.9% expe-

rience a lot of stress, and 23.9% experience very little. These results are similar to Survey 1.
8



When asked about the importance they place on various commuting qualities, most re-
spondents (65.6%) said they believe that saving commute time is very important; 59.4% of the
respondents believe that increasing commute safety is very important; roughly one-third believe
that increasing commute enjoyment is very important; and only about one-fifth place a lot of
importance on reducing commute distance. These results are similar to Survey 1. In both sur-
veys, people are more concerned about saving commute time than they are about increasing

commute safety. (See Tabie 2.)

Table 2. Importance Placed on Commuting Qualities

Commuting Qualities A lot Some Very litle
Saving commute time 65.6% 294% 5.0%
Reducing commute distance 209% 402% 38.8%
Increasing commute safety 59.4% 32.6% 8.0%
Increasing commute enjoyment 384% 44.2% 17.4%

In summary, a number of generalizations can be drawn about the quality of respon-
dents’ commutes. First, respondents have greater flexibility as to the time they leave work for
home and arrive home than the time they leave home for work and arrive at work. Most re-
spondents experience some stress during their commute. Respondents place the greatest value

on saving commute time.

Route Choices

When asked about their familiarity with northbound and southbound alternatives to I-5,
55% of respondents believe that they are very familiar with alternative routes (about 7% less than
in Survey 1); 36.2% are somewhat familiar with altenative routes; and 8.8% are not at all familiar
with alternative routes.

Respondents modify their routes from home to work less frequently than they modify

their routes from work to home: 62.2% of respondents rarely change routes between home
9



and work, as opposed to only 44.5% who stated that they rarely change routes between work
and home. (See Table 3.) These results are similar to Survey 1. Responses to these two

issues positively correlate, rg = .53, p <.001.

Table 3. Frequency of Modifying or Changing Commuting Route

Frequently Sometimes Rarely
Home to work 6.2% 31.5% 62.2%

Work to home 13.4% 42.2% 44.5%

When asked what length of delay would cause respondents to divert from I-5, the aver-
age response was 18.1 minutes to routes they know and 27.9 minutes to routes they do not
know. As expected, these two variables (length of delay causing diversion to known versus
unknown routes) significantly correlate, r = .76, p < .001. Respondents in this survey stated
they will wait about two minutes longér than respondents in Survey 1 to change routes. The
amount of delay that causes respondents to switch to a known route or an unknown route in-
versely correlates with the likelihood of changing routes between work and home: (delay ver-
sus known route, rg = -.26, p £ .001; delay versus unknown route, rg = -.21, p < .001,
respectively.)

When respondents were asked where they choose their commuting routes, 42.9%
stated that they make this choice while still at home or work; 18.5% choose on city streets,
19.1% choose near entrance ramps, and 19.6% choose after entering I-5. Northbound com-
muters are somewhat more likely to select their route prior to leaving than southbound com-

muters. (See Figure 1 for comparison with Survey 1.)
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Figure 1. Comparison of Where Route Choices Are Made

When asked about the influence of six factors on their choice of commuting routes,
about 36.4% of the respondents reported that traffic messages frequently influence their choice
(compared to only 28% in Survey 1); 29.4% reported that traffic congestion frequently influ-
ences their choice; about 23.1% reported that time of day frequently influences their choice.
Only 8.1% believe weather conditions influence their choice of commuting routes, and only
11.2% believe that time pressures have an influence. The last three factors were similar to
Survey 1. Finally, 10.3% reported that errands frequently influence their choice (this factor
was not included in Survey 1). (See Table 4.)
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Table 4. Environmental Factors Affecting Choice of Commuting Routes

 Environmental Factors Frequently Sometimes _ Rarely
TrafTic reports and messages 364% 45.1% 18.5%
Aciual traffic congestion 294% 49.8% 20.8%
Time of day 234% 34.6% 419%
Weather conditions 8.2% 28.5% 63.2%
Time pressures 112% 34.9% 53.9%
Emrands 10.3% 47.7% 41.9%

When Spearman correlations were run on the first five variables with each other and
with frequency of changing route, all correlations were significant at p < .001. In Table 5, the
first two columns show that motorists who do change their routes are affected by these five
environmental factors, although time pressure has the lowest correlation with changing route to
work, rs. = .24. Interestingly, the influence of traffic information correlates most strongly
with congestion, congestion correlates next most strongly with time of day, time of day corre-

lates strongly with weather and time pressure, and weather also correlates strongly with time

pressure.
Table 5. Spearman Correlation Matrix of Selected Variables
(All correlations below are significant at p <.001.)
Variable numbers and names 1 2 3 4 5 6 7

1  Frequency of changing route to work -
2 Frequency of changing route © ﬁome 53 -
3 Prequency of traffic information affecting route choice | 30 .33 -
4  Frequency of traffic congestion affecting route choice | .37 .43 48 -
5  Frequency of limc' of day affecting commutingroute | .29 .33 34 43 -
6  Frequency of weather affecting commuting route 28 26 28 34 49 -
7___Frequency of time pressure affecting commutingroute | 24 .28 28 39 51 44 -
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Some generalizations can be drawn about respondents’ route choices. Respondents
are more likely to change their routes from work to home than from home to work. Route
changes are most influenced by traffic information, congestion, and time of day. Motorists

will divert to known routes sooner than to unknown routes.

Delivery of Traffic Information
This section examines the influence of and respondents’ preference for timing and loca-
tion of traffic information as well as their use of and receipt of traffic information from different

media.

When asked about their preference for time and place to receive traffic information, half
the respondents (56.5%) said they prefer to receive traffic information before leaving home or
work. Almost one-third prefer to receive traffic information after beginning their commute but
before entering I-5 (21.5% prefer city streets; 12.2% prefer near entrance ramps). Respon-
dents least prefer to receive traffic information after entering I-5. (See Table 6 for comparison
with Survey 1.)

Table 6. Preference for Timing of Traffic Information:
Comparison between Both Surveys

Time Preference Survey 1 Survey 2
Before leaving home or work 53.2% 56.5%
While driving on city and county streets 22.4% 21.5%
When approaching entrance ramps 15.9% 12.2%
While driving on freeways 3.8% 9.8%

As shown in Table 7, depending on the driving decision, between 2% and 17% of re-
spondents stated they are frequently influenced by traffic information before they drive. (In

Survey 1, between 2% and 14% were frequently influenced by traffic information before they
13



drove.) The data show that route choice and time for leaving are more influenceable than
transportation mode; additionally, the influence of traffic information on pre-trip route choice
and departure time significantly correlate, r5 = .49, p < .001. Further, many respondents who
said that their route choice is influenced before driving also responded on an earlier question
that their route choice is influenced by traffic information in general, rg = .47, p <.001. The
reported influence of traffic information on departure time also correlates with influence on
transportation mode, rg = .26, p < .001.

Table 7. Factors Influenced by Traffic Information Before the Commute

Factors Frequently Sometimes Rarely Never receive
Dcparture time 16.7% 44.1% 29.9% 9.3%
Transportation mode 24% 8.2% 53.4% 36.1%
Route choice 13.7% 51.5% 27.4% 7.4%

For 62.9% of respondents en route, traffic information frequently or sometimes causes
them to divert to an alternative route. This is about 10% more than in Survey 1. Spearman
correlations revealed that respondents who divert en route because of traffic information are
also influenced by traffic information before they drive, rs = .48, p £ .001. Respondents who
said that their route choice is influenced while they were en route also replied to an earlier
question that their route choice is influenced by traffic information in general and by actual

traffic congestion, ry= .49, p € 001, and rg= .39, p < .001, respectively.

When asked about availability of phones and computers, most respondents (97.3%) re-
ported having access to a2 phone in their home and/or place of business. Almost three-fourths
(70.4%) have access to a computer in their home or at their place of business. More than one
in ten people have access to a phone in their car (12.1%), and 4.6% have access to a computer

in their car.
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Accessto Phone  Access to Computer

Home (only) 4.7% 28.4%
Office (only) 5% 42.0%
Car (only) 7% 4.6%
Home/Car 1.0%

Home/Office 80.8% 1%
Home/Office/Car 10.4%

None 2.0% 25.0%

When asked about their preferences for sources of traffic information, 81% of the re-
spondents said that they prefer commercial radio before and during driving. The second most
helpful source for receiving traffic information is TV reports (14.2%), followed by electronic
message signs over I-5 (11.3%), and CB radio {4.7% before driving and 6.1% while driving).
Least preferred is HAR (.8%). In Survey 1, 75% of the respondents preferred commercial
radio before driving, and about 80% during driving. The second most popular source for re-
ceiving traffic information in Survey 1 was TV reports (11.7%), followed by electronic mes-
sage signs over I-5 (8%), HAR (5.2%), phone (3.4%), and CB radio (0.2% to 0.3%). See

Table 8 for a comparison of both surveys.

Table 8. Sources of Preferred Traffic Information

Before Driving While Driving
Surveyl Survey2 Surveyl Survey 2|
TV 11.7% 14.2% - -
Electronic message sign over I-5 - - 114% 11.3%
Advisory radio indicated by flashing lights on - - 7.2% 0.8%
highway signs
Commercial radio station 75.5% 81.1% 80.2% 814%
Phone 3.4% - 0.8% -
CB radio 0.2% 4.7% 0.4% 6.1%

When asked about helpfulness of traffic information received from various media,
66.9% of the respondents said that they consider information received from commercial radio

stations very helpful. See Table 9 for considerations of other media. In Survey 1, the majority
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(54.8%) also rated messages received via commercial radio the most helpful. Spearman corre-
lations revealed that respondents who found the electronic message signs over I-5 helpful also

found HAR helpful, rg = .41, p £ .001; respondents who found traffic information delivered

by commercial radio station helpful also stated on a later question that traffic information fre-

quently causes them to divert to alternative routes, rg =.33,p <.001. About 12% more re-

spondents in Survey 2 than in Survey 1 considered commercial radio stations very helpful.

Table 9. Rated Helpfulness of Traffic Information Sources

Traffic Information Source Alo Some Very litle Never used
v 4.7% 13.5% 22.8% 59.0%
Electronic message sign over the freeway 58% 21.9% 42.6% 29.7%
Advisory radio indicated by freeway sign 5.3% 17.1% 3174% 40.2%
Commercial radio station 66.9% 24.8% 6.2% 2.1%
Phone 9% 3.5% 9.8% 85.9%

Respondents were asked whether they would use various media to receive continual,
up-to-the-minute traffic information if it were available. A vast majority of the respondents
(92.1%) stated that they would use a radio station dedicated to traffic information. Addition-
ally, 35%, 26.9%, and 22.4%, stated that they would use a phone hot line, a cable TV station
dedicated to traffic information, and a computer delivery system, respectively. The only signif-
icant difference from Survey 1 is that only 15% in Survey 1 stated they would use a computer.

When asked which media they would like to see developed first, most respondents
(85.7%) said that they would prefer to see the development of a radio station dedicated to traf-
fic information, then a phone hot line (8.2%), a dedicated cable TV station (3.3%), and a com-

puter delivery system (2.8%). These results are similar to Survey 1.
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Demographic Information

The distribution of the sample across gender was 53.9% male respondents and 46.1%
female respondents. With regard to age, half of the respondents were under 41 (50.6%) com-
pared to 61.1% in Survey 1. The largest difference is that 36% were in the 41-49 age group in
Survey 2, while only 24.6% were in that group in Survey 1. (See Table 10.)

Table 10. Age of Motorists

Survey 1* Survey 2*

Under 31 24.5% Under 31 22.6%
3140 36.6% 3140 28.0%
41-50 24.6% 41-49 36.0%
5164 123% 50-65 11.1%
65 and over 1.5% 66 and over 2.3%

*Survey 1 and Survey 2 age categories differ due to revision to
Survey 1 questionnaire.

The northbound respondents seem to be better off financially than the southbound re-
spondents. Survey 2 respondents (53.6%) reported living in households with earnings above
$60,000 per year. In Survey 1, only 35.1% reporied living in households with earnings
above $60,000 per year. (see Table 11.)
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Table 11. Annual Income For Respondent's Entire Household

Total Yourself Household
No income 2% 2%
Under $10,000 20% 2%
$10,000-519,999 11.1% 2.7%
$20,000-$29,999 23.8% 5.6%
$30,000-$39,999 202% 10.2%
$40,000-549,999 13.9% 14.4%
$50,000-859,999 8.6% 13.0%
$60,000-574,999 73% 18.9%
$75,000-$100,000 54% 16.9%
Over $100,000 7.4% 17.8%

The majority (54.2%) have no children 18 years or younger living with them; 39.2%
have one to two children 18 years or younger living with them. (This question was not asked
in Survey 1.) Finally, only 22% of respondents were willing to participate in a follow-up in-

terview at the University of Washington, compared to 44% in Survey 1.

Lake Washington Bridges and I-405 Users

The main objective of this part of Survey 2 was to break out east/west travelers and to
determine how their commute compares with commuters who travel only north or south into
downtown Seattle. Subjects were motorists who said they used bridges on I-90 or SR-520 or
traveled on 1-405 north or I-405 south around the lake. However, because distribution sites
were selected to capture commuters from the south, east/west commuters who used 1-90 were
most likely to appear in the sample,

Slightly more than half the respondents (55.5%) who travel on I-90 east or west to
downtown Seattle commute five days per week, while only 3.9% of respondents who use
SR-520 commute five days per week. Again, this is because the natural route of east/west
commuters who received the survey was across I-90. Of the respondents who travel on [-405

north and 1-405 south, 16.2% and 16.3%, respectively, commute five days per week.
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Table 12 shows the commute frequency of respondents who travel the Lake Washington
bridges or I-405. As Table 12 shows, the majority of respondents who use SR-520 or I-405
are non-commuters.

Table 12. Frequency of East/West Travel
by Survey Respondents

| Days 7 6 5 4 3 2 1 0
1-90 Bridge 50 167 555 56 33 47 57 34
SR-520 Bridge 4 11 39 .7 37 99 265 536
1405 Noxth 32 46 162 25 58 79 176 423
1405 South 28 42 163 28 50 8.0 179 430

When asked which sources of traffic information east/west commuters prefer to use in
selecting a bridge for commuting to work over Lake Washington, over three-fourths (78.1%)
chose a commercial radio station. This is just slightly less than north/south respondents (about
81%), who prefer a commercial radio station.

Half the east/west respondents are likely to choose a bridge for commuting over Lake
Washington before leaving their homes (56.2%), with the next choices being while driving on
city and county streets (19.1%), while driving on freeways (14.5%), and when approaching
entrance ramps (10.2%). In this regard, east/west route choice is very similar to north/south
route choice.

This section has reported results for the entire response group for Survey 2, as well as
the east/west subgroup. The next section reports results of a cluster analysis designed to divide
the response group into commuter types, and compare those types with a similar analysis from

Survey 1.

Cluster Analysis
A cluster analysis gumided by that conducted in Survey 1 (Haselkom, et al., 1990} was

used to analyze the results from Survey 2. The goal was to determine whether commuters
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from the south could be categorized similarly to those from the north for the purpose of design-

ing traveler information. Cluster analysis seeks to group cases according to similar responses.

Procedure
The same four questions used in Survey 1 were used to cluster Survey 2
respondents. These questions were:
*  When you are on I-5, how often does traffic information cause you to divert
to an alternate route?

*  Before you drive, how often does traffic information influence the time you
leave?

* Before you drive, how often does traffic information influence your means
of transportation (e.g., car, bus)?

* Before you drive, how often does traffic information influence your route
choice?

The four possible responses were frequently, sometimes, rarely, and never. These responses
were recoded in descending order: 3,2, 1,and 0.

Before the program began grouping the cases into clusters, it approximated the center
for these clusters. The centers were described by four numbers, one for each of the questions;
the values were the response variables: 3 (frequently), 2 (sometimes), 1 (rarely) and
0 (never). It is possible to "seed" the cluster analysis program by defining the starting centers
before the program calculates and assigns the cases. Because these starting values were
somewhat arbitrary, we chosc the starting values for the Survey 2 analysis to approximate the
starting values chosen for Survey 1. For example, a commuter who responded to the first
question with "frequently,” the next two questions With “rarely,” and the last question with
“sometimes” would be classified into the cluster that we had named Route Changers. Any
other commuters answering similarly would be grouped with that commuter and so on until all
the commuters were assigned to one of the four clusters according to their responses. This en-

sured that the analysis started at the same point for the Survey 2 data and thus made it easier to
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compare Survey 2 and Survey 1 results. The initial cluster centers are given below in

Table 13.

Table 13. Initial Cluster Centers for Surveys [ and 2

Survey 1 Questions

Time Mode Route
| Clusters __Divent Change Change Change |
Route Changers 2 0 1 3
Non-changers 0 0 0 0
Rouie & Time Changers 3 3 0 1
Pre-trip Changers 0 3 2 3

Survey 2 Questions

Time _ Mode Route
Clusters Divert Change Change Change
Route Changers 3 0 0 3
Non-changers 0 0 0 0
Route & Time Changers 2 3 0 2
Pre-rip Changers 0 3 2 3

The initial centers used to seed the cluster analysis for Survey 2 were not exactly equal
in all cases because we wanted to exaggerate the distances for some questions. After the clus-
ter analysis groups all the cases, the routine calculates the final centers based on all the cases.
The final centers for each survey are given in Table 14. The final values, though rather differ-

ent from the initial values, were very similar to each other in the end.
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Table 14. Final Cluster Centers for Surveys 1 and 2

Survey 1 Questions

Time Mode Route
Clusters Divert Change Change  Change
Route Changers 1.7 9 7 2.0
Non-changers 1.1 .6 4 6
Route & Time Changers 1.8 22 g 1.8
Pre-trip Changers 1.3 2.3 1.5 2.2

Survey 2 Questions

Time Mode Route
Clusters Divert Change Change Change
Route Changers 1.9 9 6 21
Non-changers 1.3 7 5 T
Rowe & Time Changers 1.9 23 6 20
Pre-trip Changers 14 2.2 1.7 2.1
Findi f Cl

Responses to the four key questions for both surveys were compared by cluster group.

Tables 15a-d compare the percentage of responses to each question in each survey.

Table 15a. Pre-trip Changers
Question
Response Alternative Route Departure Time Trans. Mode Route
Survey 1 Survey?2 Surveyl Survey2 Surveyl Survey?2 Swiveyl Survey?2
F 2 6 31 28 1 15 26 bz}
s 29 35 69 69 27 43 67 65
R 63 54 1 3 60 42 7 11
N 6 6 0 0 2 0 0 0
F = frequently S =some R = rarely N = never

22




Tabie 15b. Route & Time Changers

Question
Response Altemmative Route Departure Time Trans. Mode Route
Swvey]l Swvey2 Surveyl Survev? Survev]l Swvey2 Surveyl Survey2
F 11 13 21 28 0 0 15 18
5 61 67 9 72 1 1 55 60
R 28 20 0 0 64 62 30 22
N 0 0 0 35 37 1 0
F = frequently S =some R = rarely N = never
Table 15c. Route Changers
Question
Response Alternative Route Departure Time Trans. Mode Route
Survey]l Survey2 Surveyl Survey2 Survev]l Survey?2 Swrveyl Survey 2
F 6 12 0 0 0 0 i1 11
S 62 64 0 0 3 5 80 87
R 30 24 93 89 66 54 10
N 2 0 7 11 31 41 0
F = frequently S =some R =rarely N = never
Table 15d. Non-changers
Question
Response Altemative Route Departure Time Trans, mode Route
Survey1 Survey2 Surveyl Survev2 Survey]l Survey2 Swrveyl Survey2
F 1 1 0 0 (1] 0 0 0
S 19 31 1 3 1 2 0 1
R mn 59 56 63 LY 43 60 67
N 9 8 43 3 62 56 40 32
F = frequently . S =some R = rarely N = never
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This comparison reveals whether the clusters for each survey are made up of similar
types of cases and, consequently, whether the groups chosen by cluster analysis have similar
meanings. Responses to key questions were very similar by clusters across surveys. For ex-
ample, Route Changers from Survey 1 showed a similar distribution of responses to each of
the four questions.

In addition, cluster data from the two on-road surveys were extracted on one subgroup:
respondents traveling east/west on the Lake Washington bridges or I-405 into downtown
Seattle. Table 16 compares the cast/west commuter types with the southbound and north-

bound commuter types.

Table 16. Comparison of 1-5 Southbound, I-§ Northbound,
and East/West Respondents

Southbound Northbound East/West
LCommuters Commuters Commuters
Pre-trip Changers 16% 15% 12%
Route & Time Changers 40% 45% 47%
Route Changers 21% 17% 15%
| Non-changers 2% 2% _26%

The commuter types are relatively stable across geographical differences. The only
noticeable differences were that east/west commuters are slightly more flexible about the time

they leave but slightly less flexible about route and mode of transportation.

Conclusions

From Survey 2, we concluded that generally there is little difference between south-
bound, northbound, and east/west commuters. Most importantly, the clusters held across both
on-road surveys, so similar design principles for traveler information can be used for the entire

Puget Sound area. Northbound commuters showed themselves to have somewhat longer
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commutes. Southbound commuters are somewhat less familiar with alternative routes, take
somewhat longer to change routes when faced with a delay, are somewhat less responsive to
traveler information, and are somewhat more likely to select their route prior to leaving.
East/west commuters are slightly more flexible about the time they leave but slightly less flexi-
ble about route and mode of ransportation.

NON-RESPONSE SURVEY

Of approximately 10,000 surveys distributed to southbound commuters in Survey 1,
about 40% were returned. Extrapolation of the Survey 1 data to the 60% who did not respond
is problematic because non-respondents may constitute a subgroup with markedly different
commuting patterns and behaviors. Therefore, we designed a non-response study to coincide
with data collection and analysis from Survey 2. This study was aimed at identifying and ob-
taining information from a random sub-sample of Survey 2 non-respondents. The objective of
the non-response study was to compare characteristics of non-respondents with respondents.

The fotlowing describes the research approach, findings, and conclusions of this survey.

Research Approach
The research approach for the non-response survey was to identify and contact non-
respondents by phone or mail and to compare their answers to selected key questions with

those of the respondents. The materials, subjects, and procedures are described below.

Materials
The materials used were the Survey 2 questionnaire (see Appendix B) and a short
questionnaire that asked for demographic characteristics, as well as answers to the four ques-

tions used to cluster commuters in the on-road survey.
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Subjects

Survey administrators recorded license plate numbers for 700 of the motorists who
were handed a questionnaire during Survey 2. Assuming a non-response rate of 57%, we es-
timated that roughly 400 of the 700 drivers would not respond to this questionnaire. We de-
cided that a non-response sub-sample of 60 cases chosen from the 400 would be small enough
to manage, given limited time and resources, but large enough to provide useful information
about non-respondents. In order for the information obtained from the non-response sample to
be unbiased, we chose the 60 subjects at random. The 60 motorists in the non-response sub-
sample consisted of 21 women (35%) and 39 men (65%). For Survey 2 respondents, the cor-
responding figures were approximately 46% women and 54% men. Thus, the breakdown
according to sex in the non-response survey appears to be slightly different than the initial sur-
vey, with more men in the non-response survey.

Of the 60 cases selected at random from the candidates for non-response follow-up, ten
were quickly eliminated: three had invalid license plate numbers; four had been driving rental
vehicles or vehicles licensed to corporations; one was registered in Washington but gave a
Texas home address; and two had moved since registering their vehicles, leaving no forward-
ing information. This left 50 non-respondents available for follow-up questions. Of these, 29
were reached by phone and 21 by mail. It should be noted, however, that most, if not all, of

the ten eliminated cases were in all likelihood non-commuters.

Procedures

To study a sub-sample of non-respondents, we had to first identify such a sample and
devise a way to contact those in the sample. We decided that license plate numbers could be
used for these purposes. Under a formal agreement with the Washington State Departments of
Transportation and Licensing, we were given access to the names and addresses of registered

owners of vehicles for which we recorded license plate numbers.
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At each of the four Survey 2 distribution sites, one surveyor was designated as both a
survey distributor and license plate recorder. These surveyors recorded, for each automobile
surveyed, the sex of the driver, the vehicle license plate number, and the serial number of the -
survey form handed to the driver. We obtained these three pieces of information for roughly
700 of the motorists in the survey sample, with the understanding that some proportion of the
700 would not return their surveys.

Since non-respondents had already indicated some unwillingness to participate in the
study, it was not feasible to try to obtain responses to all of the survey questions from them.
We therefore attempted to obtain only a few pieces of important information. First, we used
the sex and home zip-code of sample non-respondents to draw some cornclusions about demo-
graphic characteristics in this sub-population. In addition, we asked whether the sample non-
respondents were Seattle-bound commuters and how many days per week they commuted.
Finally, for those who indicated that they were commuters, we asked the four questions used
in Survey 1 to assign motorists to the commuter clusters. The questions were:

»  When you are on I-5, how often does traffic information cause you to divert
to an alternate route?

» Before you drive, how often does traffic information influence the time you
leave?

+ Before you drive, how often does traffic information influence your means
of transportation (e.g., car, bus)?

+ Before you drive, how often does traffic information influence your route
choice?

The non-respondents available for follow-up consisted of a group whose households
were reached by phone, and a group who had unlisted phone numbers or whose households
could not be contacted by phone after repeated attempts. The households not reached by phone
were mailed a short survey form, a stamped return envelope, and a cover letter giving direc-
tions for completing and returning the form. In both cases, we asked either a male or female

Seattle-bound commuter (if such a household member existed) to answer the survey questions
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according to whether he or she had received the initial survey on the distribution day. In the
households reached by phone, we asked to call back at a later time if the desired household
member was not available. The name of the interviewer and information about the traffic study

were provided to all houscholds contacted, but the initial survey was not mentioned.

Findings

First, we made inferences about the proportion of non-commuters. Of the 29 house-
holds reached by phone, only 11 (about 38%) reportedly contained a Seattle-bound commuter
of the desired sex. This finding suggests that the subject who received the initial survey was
only incidentally passing through the Seattle business district and was not a Seattle commuter
in the usual sense.

The response rate among those who were contacted by mail was low: only four out of
21 (19%). Again, we inferred that most of these respondents were also only incidentally
passing through the Seattle business district.

Given these three pieces of evidence--(1) 17% of the sample were eliminated because
they were unavailable for various reasons and were in all likelihood non-commuters; (2) 62%
of the households contacted by phone did not contain a Seattle-bound commuter of the desired
sex; and (3) 81% of the households in the mail-survey group did not respond, likely because
they did not contain a Seattle-bound commuter--we concluded that most non-respondents are
non-commuters.

Even though it appeared that most non-respondents are also non-commuters, we still
assigned the 15 non-respondents (11 contacted by phone and 4 by mail) who commuted to
Seattle into one of the four clusters used to categorize respondents. Table 17 compares the

non-respondents with the respondents in Survey 2.
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Table 17. Comparison of Survey 2 Respondents and Non-
respondents According to Commuter Type

Respondents Non-Respondents
Pre-trip Changers 15% 13.5%
Route & Time Changers 45% 33%
Route Changers 17% 40%
| Non-changers B% 13.5%

The most striking difference between the percentages observed in the non-respondents
and those observed in the respondents is that of Route Changers: there appear to be substan-
tially more Route Changers in this (small and non-random) sub-sample of commuting non-
respondents than in the Survey 2 respondents. This difference may be due to the fact that a

higher proportion of the non-respondents were men.

Conclusions

The high percentage of non-commuters among the non-respondents raises the likeli-
hood that many of the non-respondents realized that they were not in the target population; i.e.,
they might have assumed that the survey was not intended for them. This conclusion makes us
more comfortable in asserting that our on-road survey findings describe the general population

of Seattle commuters,
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CHAPTER 2 IMPLEMENTATION OF TRAFFIC REPORTER

Traffic Reporter is a PC-based, graphical, interactive, real-time traveler information
system. It receives data originating from sensors buried below the freeway and displays
current traffic conditions, speeds, and trip travel times. This system currently exists in a
prototype version covering I-5 traffic from the northern King-Snohomish County line to
downtown Seattle. In the prototype version, all lanes are aggregated. The actual system,
currently under development, will geographically be expanded to cover the entire Puget Sound
area, and will break out HOV and express lane information. The expanded system will also
have additional features beyond those described here and will include a touch-screen mode.

Traffic Reporter’s interface design targets commuter types who desire pre-trip
information and are likely to alter specific travel behavior based on appropriately designed
information. The system allows users to explore specific trip alternatives, thereby enabling
travelers to devise efficient strategies for using available transportation options. The design of
the Traffic Reporter system draws heavily on the findings from surveys of Seattle commuters
reported here and in previous reports. (For more information on screen design studies, see
Appendix C. Appendix C also includes a bibliography related to screen design
considerations.)

The first step in implementing Traffic Reporter was to import freeway data into the PC
environment. Then, a graphical, interactive display was designed and coded that uses those

data to provide real-time traveler information. These steps are described below.

FREE;VVAY DATA CONVERSION

The procedure for accumulating traffic data and converting those data on a PC screen to
be used for later display is summarized here. Traffic data are accumulated from freeway sta-
tions positioned about every half mile along I-5 between Dearborn Street and the King-

Snohomish County line. Each station consists of loop detectors (one for each lane) embedded
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in the pavement, a microprocessor, and a modem. The loops detect vehicles 60 times per sec-
ond. These data are processed at the station, and then one-second summaries of the output,
consisting of volume (number of vehicles passing over a loop) and occupancy (fraction of total
time a vehicle occupies a loop), are sent to the Traffic Systems Management Center (TSMC).

At the TSMC, a Perkin-Elmer mainframe computer (soon to be replaced by a VAX)
converts these data into one-minute summaries. These summaries are transferred to the PC
each minute over a 9600 baud modem. The summaries are converted to speed and travel time
on the PC. The volume/occupancy to speed and travel time conversion algorithm is detailed in
Appendix D. There is ongoing work to improve this algorithm, particularly through two re-
lated projects: (1) Improved Estimates of Travel Time From Real-Time Induction Loop
Sensors and (2) Travel Time Estimates Using Cross-Correlation Techniques. This improved
algorithm will be implemented in the next phase of Traffic Reporter’s development. (See
Dailey, 1991a, 1991b.)

The current hardware requirements include an IBM PC compatible microcomputer with
a DOS operating system running Microsoft Windows 3.0, a color monitor (Enhanced Graphics
Adapter), a modem, and a mouse. (Note: While this system is too sophisticated for many
home-based machines, a modified version for less sophisticated systems exists; furthermore,

home-based delivery is only one of several delivery options we are exploring.)

TRAFFIC REPORTER’S SCREEN DESIGN

The following section describes the traveler information screen, along with features and
functions that were developed on the basis of information presented thus far. Results of the
on-road surveys indicate that the Pre-trip Changer and Route & Time Changer groups are
actively seeking pre-trip information and are likely to act on it. Therefore, the current version
of Traffic Reporter is tailored as much as possible for those two groups. First, we describe

the screen as it initially appears (Figure 2) and then as it appears in various stages of
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manipulation (Figures 3 to 5). These figures are in black and white, but the screen uses color

codes to distinguish categories of speed, volume, and occupancy between freeway stations.

Initial Screen Display

The central feature of Traffic Reporter’s screen (Figure 2) is a graphical representation
of an approximately 15-mile stretch of 1-5, from the King-Snohomish County line in the north
to downtown Seattle in the south. The left-hand side of the map shows 15 southbound ramps;
the right-hand side of the map shows 19 northbound ramps. The ramps are labeled according
to well known street designations. The map displays segments of the freeway (about half a
mile each) between each freeway station. Each segment is colored according to a speed range:
green for S50+ mph, yellow for 35-49 mph, purple for 20-34 mph, and red for 0-19 mph.

The top of the screen, directly above the map, displays the title: Traffic Reporter. Un-
demneath the title, in the upper left-hand comer is a list of menus: File, Data, Lanes, Communi-
cations, and Help. These menus will be explained later. In the lower lefi-hand corner of the
screen is a box showing the current colors and associated ranges of speeds. Finally, the cur-
rent day, date, time, and time the displayed information was gathered appear at the bottorn of

the screen. The screen is updated every minute.
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Figure 2. Freeway Map Screen As It Initially Appears
Features
This section describes the features implemented during this phase of Traffic Reporter.
These features are designed not only for our commuter audience, but for two other audiences
as well: TV/radio traffic reporters and traffic engineers. Several features appear in the illustra-
tions but will not be implemented until the next phase. The next section describes how the

screen appears when features are used that cause the screen to change.

FILE. This menu opens and saves configuration files and exits the program. Configu-

ration files include map information, program settings, etc.

DATA. Ali selections in this menu may be accessed by pulling down the menu or by
the keyboard. The selections are as follows:
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Display Speeds. This is the default selection. It displays freeway speeds be-
tween each station. Speeds are indicated in one of four colors according to ranges of
speeds: green for 50+ mph, yellow for 35-49 mph, purple for 20-34 mph, and red for
0-19 mph.

Display Occupancy. This selection is for traffic engincers. It displays the per-
centage of time vehicles are sensed by loop detectors. Occupancy is displayed accord-
ing to one of four colors: green for 0-14%, yellow for 15-21%, purple for 22-34%,
and red for 35%+.

Display Volume. This selection is also for traffic engineers. It displays the
number of vehicles traveling over loop detectors. Volume is displayed according to one
of four colors: green for 200+, yellow for 150-199, purple for 100-149, and red for
0-99.

Set Range. This selection controls the numbers associated with the color cod-
ing feature. This feature allows these ranges to be easily changed temporarily or per-
manently. The current ranges were selected in consultation with engineers at the TSMC
and confirmation from user testing.

Show Faulty Data. When this selection is chosen, the areas of the freeway
where the data are faulty are indicated in blue. Currently this covers only ill-formed
data, but the next version of Traffic Reporter will show improbable fanlty data as well.

Record Traffic Data. This selection allows the user to manually record traffic
data as they are received. Recorded data can be played and interacted with in the same

manner as live data.
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Record Options. This selection allows the user to select up to ten different time
frarnes during which traffic information can be automatically recorded; for example, a
time frame could be 3:00 pm to 6:00 pm, Monday to Friday. This selection also
controls how much data will be gathered; for example, it can be set to collect traffic
information every other minute instead of every minute, thus saving disk space.
Currently, this feature ig being used to record peak hour traffic each day.

Replay Traffic Data. This selection all.ows the user to replay traffic data from a
specific day by entering a date or by selecting a date from a list. A box then appears
with controls similar to a tape recorder; the selections are rewind, piay, fast forward,

stop, and close.

LANES. This menu will not be implemented until the next stage of this project. It will
aliow display of different types of lanes (for example, HOV versus regular lanes).

COMMUNICATION. This menu establishes a communications connection with the
source data. Through this menu a port is chosen, a modem initialized, and the dial
feature implemented. The dial feature allows Traffic Reporter to continue dialing when

there is no answer or when the line is busy.

HELP. The only help displayed currently is a screen introducing Traffic Reporter.
On-line help will be implemented in the next stage of this project.

Screen in Various Stages of Manipulation

From the initial screen, a user can quickly determine the current traffic sitvation. If the

overview of the screen displays all stations in green, the user need go no further because our

goal is to get users (other than traffic reporters and traffic engineers) in their cars and on their

way--not to have them access all the system’s functions. However, if the overview of current
y Y
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speed ranges reveals a need to explore further (such as an area of red stations), other traffic
information may be accessed as follows.

(1). Mean speed rates of selected stations. This information is accessed by the zoom
function. The zoom function works by moving the cursor over the freeway map. At that
point, the cursor turns into a magnifying glass. By clicking the mouse button, a box appears to
the left of the freeway map and shows the stations magnified w:th specific mean speed rates
rather than speed ranges. (See Figure 3.)

L Data Lanes Communications Help

Zoom - SPEEDS In MPH

1'lbwsdly July 25, 1991 1134 am Dat Tiwe Stamp: §1:35 am ]

Figure 3. Freeway Map Showing Zoom Function

. This infor-

mation is accessed by clicking the mouse button on an entrance and exit ramp. A box to the
right of the freeway map indicates the ramps selected and shows estimated travel time and

speed between those two ramps. (See Figure 4.)
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Figure 4. Freeway Map Showing Estimated Speed and
Travel Time between Two Ramps

(3). The best exit ramp or entry ramp to take for a specific trip. The best exit ramp can
be determined by double-clicking the right button on the mouse at an origin ramp. A table
appears to the right of the freeway map showing estimated rates of speed and travel time to all
possible exit ramps currently displayed. The best entry ramp can be determined by double-
clicking the left button on the mouse at a destination ramp. A similar table appears, this time
showing estimated rates of speed and travel time to the destination ramp from all possible entry

ramps currently displayed. (See Figure 5.)
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Figure 5. Freeway Map Showing Times and Speeds
to Possible Exit Ramps

Design elements and features like these need to be tested to determine if they serve the

needs of commuters and other potential system users. The next chapter describes such an

effort.
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CHAPTER 3 USABILITY TESTING

Usability testing consists of having subjects from a target audience test a design concept
or product for ease and importance of use. Developers of hardware, software, and documen-
tation have found usability testing to be an extremely useful tool for producing products that
their intended users will find both easy to use and will actually meet the users’ needs.

When usability testing is performed on a product, developers attempt to answer numer-
ous questions. These questions range from ease of use; to the "look and feel” of an interface;
io quantitative measures of how long it takes someone to use a feature or function of the prod-
uct; to qualitative issues of whether the users like the product or think they might use it. (For
an excellent introduction to some of the issues raised during usability testing, as well as a be-
ginner's bibliography to usability testing, see the Special Issue: Usability Testing, [EEE
Transactions of Professional Communication, Dec. 1989, Vol. 32, #4.)

This chapter focuses on the usability testing of the Traffic Reporter prototype, a PC-
based, graphical, traveler information system, developed at the University of Washington in
conjunction with the Washington State Department of Transportation (WSDOT). These tests
were conducted at the University of Washington between September 1990 and February 1991.
Traffic Reporter's interface was developed using information obtained from on-road surveys
and interviews of motorists who were commuting into downtown Seattle on I-5. The surveys
and interviews were designed to gather information on motorists’ driving pattems, route and
time flexibility, and the preferred medium for receiving traffic information (Spyridakis, et al.,
1991). The survey responses were then analyzed for generalizations about commuters and
their preferences.

From these surveys, we identified four types of commuters:

(1) Route Changers (RC), commuters willing to change route before or after
entering the freeway (21%).

(2) Route & Time Changers (RTC), commuters willing to change departure
time and route (40%).
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(3)

4

Pre-trip Changers (PC), commuters willing to change departure time, route,
and travel mode before leaving their residence, but unwilling to change
route during their trip (16%).

Non-changers (NC), commuters unwilling to change departure time, route,
or travel mode (23%).

The surveys and interviews also revealed commuters' preferences for delivery of

traveler information:

L J

Commuters prefer information delivered before departure rather than on the
freeway.

Commuters in the on-road surveys least prefer information delivered via
computer; however, commuters in the in-person interviews, once exposed
to it, were quite open to information delivery via computer.

The RC, RTC, and PC groups need commute time information and time es-
timates for alternative routes and desire feedback to help them verify that
they indeed had made the best choice.

Commuters like getting time information in a numerical format and are
willing to receive graphical information.

Commuters want to be reassured that traffic information is credible.

While this list reveals only a few of the surveys' findings, these ideas quickly began to

suggest the types of issues that we would test in assessing the usability and

effectiveness of Traffic Reporter.

We concluded from these surveys that traveler information could influence four types

of commuter choices: departure time, transportation mode, selection of pre-trip route, and

selection of on-road route. In response to these conclusions, we designed the following goals

for a traveler information delivery system:

To develop a system for pre-trip delivery of traveler information.

To tailor pre-trip information to the RTC and PC groups--those commuters
most likely to alter departure time and other behavior.

To develop a feedback mechanism.

In the case of Traffic Reporter, the primary end user is the Puget Sound commuter.

However, because of cost and hardware constraints at this time, the initial users of the system

will likely be TV and radio media personnel, as well as WSDOT traffic engineers. Therefore,
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in conducting usability tests, we assessed three different user groups: commuters, media per-
sonnel, and WSDOT traffic engineers. We sought responses from commuters to five broad
areas of questions: (1) potential change in commuter behavior, (2) interaction with the sys-
tem, (3) interface design, (4) potential use of the system, and (5) desired delivery method of
the information provided by the system. We sought similar information from media personnel
but with the focus on traffic reporting; from WSDOT traffic engineers we sought subjective
evaluations of Trgffic Reporter as an addition to other management tools.

In this section we discuss usability testing of the three user groups, including
materials, subjects, testing procedures, and findings and conclusions of each of the three

tests. We then present overall conclusions and recommendations.

TESTING OF COMMUTERS

The functions of Traffic Reporter that we tested are described in Chapter 2 of this re-
port. In particular, we focused on those functions that directly affect commuters: (1) zooming
to obtain specific speed information, (2) locating speed and time estimates for specific trips,

(3) selecting the best entry ramp, and (4) selecting the best exit ramp.

Materials

Two types of materials were used for this usability test: introductory materials and test

materials.

Introductory Materials

The introductory materiais consisted of a consent form, subject profile questionnaire,
introduction/demonstration, tutorial, and diversionary task.

When subjects arrived at the test site, they were given a consent form. The consent
form described the purposes and benefits of the test, and any risk, stress, or discomfort asso-

ciated with the test. It also stated that the identity of the subjects would remain confidential and
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that subjects could withdraw at any time. By signing this form, subjects acknowledged that the
above issues were explained and that they had voluntarily agreed to participate in the test. (See
Appendix E for a copy of this form.)

The subject profile questionnaire was used to confirm that subjects did in fact belong to
the anticipated commuter groups. The majority of the questionnaire asked questions from the
original traffic survey that the commuters completed in September 1988. We were especially
concerned with the questions that would indicate whether the commuters belonged to the RTC
or PC groups, as these groups would be most likely to alter their departure time. The ques-
tionnaire also asked about commuters’ employment and computer use. We believe the answers
to these questions can prove useful in the future for long-range planning. (See Appendix E for
a copy of this quesﬁonnajré.)

After the subjects filled out the consent and profile forms, they were introduced to the
system. The introduction--a brief statement about the purpose of the usability test and the pur-
pose, scope, and limitations of the systern--was in the form of a script that the test administra-
tor read aloud so that each commuter heard the same information (see Appendix E). Next, a
scripted demonstration was read aloud and provided information about the main screen, the
mouse, the four functions of the system, and the help screen (see Appendix E).

Subjects were then given a tutorial that allowed them to watch the cursor change shape
and to become familiar with the mouse. The tutorial also described the four system functions:
(1) zoom, (2) time and speed information between two ramps, (3) information about specific
entrance ramps, and (4) information about specific exit ramps. For each function, the tutorial
contained two tasks. In task A, the subject not only interacted with the system to find the
answer to a question but also received detailed instructions about how to answer that question.
In task B, the subject again interacted with the system, but this time no instructions were given.
For functions 1 and 4, task A used a northbound scenario, and task B used a southbound one.

For functions 2 and 3, task A used a southbound scenario and task B a northbound one.
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After the tutorial b:lt before the actual test, subjects were given a diversionary task
consisting of setting an alarm clock to counteract the effect of immediate memory on the ensu-
ing experimental tasks; we wanted to test how well subjects had learned the system by doing
the tutorial, not how well they could recall the tutorial. A secondary purpose of this task was
1o give the subjects further opportunity to practice the talk-aloud protocol method they would

use in the test.

Test Materials

We wanted to obtain both quantitative and qualitative information from commuters
about a number of questions regarding the system. This information fell into five main cate-
gories: (1) potential change in commuter behavior; (2) interaction with the system; (3) interface
design; (4) potential use of the system; and (5) preferred method for receiving information.

The test materials consisted of a task sheet and an opcn-endeci interview. The task
sheet for commuters consisted of two parts. Part one had two commuting scenarios
(northbound and southbound) with four tasks in each scenario. Each task required the subjects
to perform one of the four system functions being tested, record their answers, and at times an-
swer qualitative questions on a five-point scale pertaining to the function they had just per-
formed. The qualitative questions focused on commuter behavior (changing route or time), as
well as certain aspects of the interface (Clarity of main screen information and usefulness of
various dialog boxes.) (See Appendix E.)

Part two examined the system overall. It consisted of 11 scaled questions about the in-
terface, three scaled questions about commuter behavior based on Traffic Reporter's informa-
tion, a scaled question rating Traffic Repoﬂer's information relative to current forms of traffic
information, two open-ended questions about additions or changes to the system, one open-
ended question about the meaning of some arrows on the main screen, two ranked questions
about preference for delivery of Traffic Reporter's information, and two two-choice questions

about use of the system. (See Appendix E). All of the scales in parts one and two were
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five-point scales numbered 1 through 5. On all of the scales but one, the numbers 1, 3, and §
had subjective adverbs--“not at all,” “somewhat,” and “very”--written above the corresponding
number {numbers 2 and 4 had no adverbs). In part two, a frequency scale was labelled “not ai
all,” “occasionally,” and “frequently.”

The open-ended interview consisted of questions about commuters’ thoughts concemn-
ing expansion of the system, different color codes or ways to show traffic flow, and other

issues related to commuting and the Seattle freeway system in general.

Subjects

Subjects were selected from the 1,697 respondents 1o the first on-road survey
(September 1988) who expressed willingness to participate in an in-person interview. We
selected commuters from the groups who were most likely to change their driving behavior
based on traffic information: Route Changers (RC), Pre-trip Changers (PC), and Route &
Time Changcrs-(RTC). Non-changers were not tested because their principle commuting char-
acteristic was that they would not change their driving behavior. Additionally, because a
majority of commuters in the initial on-road survey ranked computers last as a preferred
medium for receiving traffic information, while many in the in-person interviews expressed
interest in computer delivery, we thought it important to test both commuters who stated they
would and those who stated they would not like 1o have a computer system developed for de-
livering traffic information. Therefore, our sample consisted of six commuter groups.

Table 18 shows the number of commuters belonging to each of the six groups.

Table 18. Number of Subjects per Commuter Group

Computer Pref. Commuter Group
RC RIC BC
Yes 2.0 3.0 3.0
No 3.0 2.0 3.0




To identify subjects, we sorted the database of the initial survey results to identify all
subjects who fit the characteristics of the six groups and who had indicated willingness to par-
ticipate in further studies by including their names and phone numbers on their questionnaires.
From these groups, we randomly selected subjects and then phoned them to schedule a two-
hour time slot to participate in a usability test at the University of Washington.

Although we initiaily planned to test four to five commuters per group, we
finally tested only 16 commuters because many commuters had changed telephone num-
bers, were no longer willing to participate, could not arrange their schedules, or can-
celled their appointments. (The scheduling problems we encountered emphasize the

necessity for maintaining an up-to-date subject database.)

Test Procedure

The usability tests of the Traffic Reporter system took between 1-1/2 and 2 hours per
commuter. Results were obtained by timing subjects on tasks, tape recording subjects’ talk-
aloud protocols during task performance, and having subjects record their answers on task
sheets. Additionally, both the data keeper and test administrator recorded the number of mouse
moves, uses of help, and types of functions that commuters used for each task. The testing

procedure consisted of a preliminary stage and the actual test stage.

Preliminary Test Stage

When subjects first arrived, they were taken to the testing area, made comfortable, and
then asked to fill out the consent form and the subject profile questionnaire. When they fin-
ished filling out these forms, the preliminary stage began, which consisted of listening to the
introduction, watching the system demonstration, and completing the tutorial and the
diversionary task.

Before the introduction, the test administrator reiterated the importance of the subject's

input and stressed that the subject was not being tested but rather was helping test the system.
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The test administrator then read the introduction aloud while demonstrating the system to each
participant so that everyone would hear the same information. The introduction and demon-
stration took about ten minutes. The subjects were allowed to ask questions afterward, al-
though they were not yet allowed to use the system.

Next, subjects performed the tutorial while reading aloud to practice the talk-aloud
protocol method. If subjects seemed unusually lost during the tutorial, the administrator tried
to get them back on track by asking them questions to help them re-think what they were trying
todo. Also, if subjects answered the tutorial correctly but used functions other than the neces-
sary ones, the administrator told them that they had obtained correct information but asked
them to try to find the answer again using the specified function. Subjects were told that if at
any time during the tutorial or tasks they needed a reminder on what the various functions

were, they would have to use the Help screen. Finally subjects completed the diversionary

task.

Actual Test Stage

The actual test stage consisted of two components: the usability tasks and an open-
ended interview. When subjects were ready for the usability tasks, the test administrator
turned on the tape recorder and asked them to proceed. Using a stopwatch, the data keeper
timed the subjects from the moment they finished reading a task until they recorded the correct
answer on the task sheet. The test administrator and the data keeper both recorded the number
of times subjects went to the Help screen and the order of the functions used to obtain the
answer. In addition, the data keeper noted any special circumstances, such as pertinent com-
ments, outside interruptions, etc.

After a subject finished the usability tasks, the test administrator conducted the open-
ended interview. The test administrator, subject, and data keeper talked about various aspects
of the system, as well as overall traffic situations that commuters encounter. Some subjects

offered solutions to Seattle's growing traffic problem.
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When the subjects were finished, they were thanked and given a silk screened T-shirt
of the Traffic Reporter system as a token of appreciation for their participation.

Findings
As stated earlier, the questions we sought to answer fell into five categories:
(1) Changing commute behavior.
(2) Interacting with the system.
(3) Interface design.
(4) Potential use of the system.

(5) Preferred method for receiving information.

The answers were measured through scaled information, timed information (including mouse
clicks), and ranked information. Additionally, commuters were asked open-ended questions
about why they would or would not change a commute behavior, what additional information
they might use to help with their commute decisions, and any other comments they might have
pertaining to the system or their commute. These comments appear at the end of each related
section. While both parametric and nonparametric statistical routines were applied to the data
and support the conclusions that follow, the statistics themselves are not reported because of
their instability, given the small cell sizes. Rather, we report descriptive statistics--medians,

minimums, maximums, and frequency.

Changing Commute Behavior
Eight scaled questions asked commuters whether, on the basis of information received
from Traffic Reporter, they would change their (1) departure time, (2) route, or (3) trans-

portation mode.
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Departure Time

Subjects were asked three times whether the information presented by Traffic Reporter
would influence them to change departure time. Adding the scores from these three questions
revealed that the lowest median for any group was 9, a value that corresponds to “somewhat
likely” to change departure time on the basis of information received from Traffic Reporzer. The
medians for each of the six groups, as well as the row and column medians by computer prefer-

ence and commuter group, are shown in Table 19,

Table 19. Median Scores for Changing Departure Time
(3 = Not at all likely, 9 = Somewhat likely, 15 = Very likely)

Computer Pref. Commuter Group Row Medians
RC RIC BC
Yes 13.0 13.0 11.0 13.0
No 9.0 10.0 9.0 9.5
Column Medians 11.0 13.0 10.5

From these results, it appears that subjects who are predisposed to receiving traffic in-
formation via computer (row median of 13) would be most easily influenced by Traffic
Reporter to.change departure time. In addition, it appears that the RTC group is most likely to
change departure time on the basis of computer-based information.

Many commuters commented that they would change their departure time on the basis
of the type of information they received from Traffic Reporter, but added that they would feel
more comfortable doing so if they had more information about overall traffic conditions. For
example, they want to know which arterials were clear and how long the congestion on I-5
would last.

A number of other commuters said that they would change their departure time if they
could, but they often have very rigid schedules either going to or leaving from work. It was
interesting to note that many of the commuters travel during peak rush hours only if they have

to. Several of the commuters have flexible hours, so they can often arrange their commute
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accordingly. Interestingly, one of the commuters "builds in" any unforeseen problems into his
commute-he leaves himself over double the time that it would take to get to work if there were
no traffic. When asked what he would do if the morning rush hour kept starting earlier and

earlier, he replied that he, too, would keep leaving home earlier and earlier.

Route

In four tasks, subjects were asked whether time and speed information would influence
their route choice. When the scores of the four questions pertaining to changing route were
summed, the medians for all groups but one were at least 13, which corresponds to slightly
more than “somewhat likely” to change route on the basis of information received from Traffic
Reporter. The one group that scored much lower was the PC non-computer group. Its aggre-
gate median was 8, which falls between “not at all” and “somewhat likely” to change route on
the basis of Traffic Reporter's information. The medians for each of these groups are shown
in Table 20.

Table 20. Median Scores for Changing Route
(4 = Not at all likely, 12 = Somewhat likely, 20 = Very likely)

Computer Pref. Commuter Group Row Medians
RC RTC EC
Yes 16.0 16.0 16.0 16.0
No 13.0 16.5 8.0 14.0
Column Medians 15.0 16.0 14.5

Once again, it appears that computer preference (row median of 16) is a determining factor in
whether members of a group are likely to use Traffic Reporter’s information in deciding
whether to change their route.

Comments from commuters generally focused on desiring feedback about route choices
and information about causes of delays. The commuters fairly consistently said that they
would change their route if they could be sure that they would save time doing so. (While the

current prototype of Traffic Reporter does not provide information regarding alternative routes,
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the next version will provide comparisons not only of alternative routes, but also of HOV and
express lanes versus regular lanes.) Many commuters stated that more than once they had tried
alternative routes, but the alternatives were so backed up, the commuters felt they would have
been better off staying on the freeway. Several commuters noted that even with large back-
ups, the freeways seem to move more steadily than city streets or other routes they might
choose.

A number of commuters said they would change their route on the basis of information
from Traffic Reporter, but that they really needed to know what the cause of the delay was on
the freeway in order to feel they had made the correct decision. If the delays were due to nor-
mal heavy traffic, the commuters probably would not change their route; but if the delays were
caused by an accident, closed freeway, or some other incident that would take a long time to

clear up, the commuters would probably change their route.

Transportation Mode

We asked the commuters only one question about whether they would change their
mode of transportation on the basis of information they received from Traffic Reporter. The
median for all six groups fell somewhere between “not at all willing” and “somewhat willing”
to change mode in response to traffic information received from Traffic Reporter. These

medtans are shown in Table 21.

Table 21. Median Scores for Changing Transportation Mode
(1 = Not at all likely, 3 = Somewhat likely, 5 = Very likely)

Computer Pref. Commuter Groop Row Medians
RC RIC eC
Yes 2.5 1.0 20 1.5
No 2.0 1.0 1.0 1.0
Column Medians 2.0 1.0 L5
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Most of the commuters commented that they are fairly unwilling to change their mode
of transportation. (A few commuters already ride in shared transportation modes.) Many other
commuters had considered carpooling or bus-riding but are unable to, mainly because of
scheduling problems. Also, some commuters have jobs requiring they use their own cars, and
some commuters feel unsafe at park-and-ride lots. Several commuters commented that they
could probably arrange their schedules to carpool with only one other person; however, since
at the time of the test there was little benefit to two-person carpools, these commuters would
continue to commute by tﬁe most convenient mode--single occupant vehicle. Several com-
muters mentioned that if there were a light rail system with a convenient schedule, they would
reconsider their stance on transportation mode. Almost none of the commuters totally ruled out
the idea of changing transportation mode; but at present they said changing their transportation
mode is restricted to severe weather conditions or other major problems, such as the coilapse of

the 1-90 bridge.

Interaction with the System

Three scaled questions asked commuters their opinions about interacting with Traffic
Reporter. These three questions pertained to (1) using the mouse, (2) ease of interacting with
the system, and (3) ease of extracting information from the system. Because the answers to
these three questions were similar for each group, we summed them to derive one set of
“interaction” medians. The medians on the ranked questions for all of the groups fell between
“somewhat”” and “very easy” to interact with, as shown in Table 22.

Table 22. Median Scores for Interaction with Traffic Reporter
(3 = Not at all easy, 9 = Somewhat easy, 15 = Very easy)

Computer Pref, Commuter Group Row Medians
RC RIC EC
Yes 10.5 12.0 14.0 120
No 12.0 12.0 11.0 12.0
Column Medians 12.0 120 13.0
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In addition, subjects were timed in two ways: (1) the amount of time they spent using
the mouse and (2) the number of mouse clicks they used to obtain a correct answer. As Table
23 shows, the RTC group took longer on average than the other groups to complete the tasks.
However, interestingly, the computer and non-computer group averages (70.9 versus 68.9

seconds, respectively) were very similar.

Table 23. Mean Time per Task (Seconds)

Computer Pref. Commuter Group Row Medians
RC RIC BC
Yes 46.2 750 83.2 709
No 80.7 71.0 517 68.9
Column Medians 66.9 758 67.5

Timed information is interesting in that it reveals how long it takes subjects to do spe-
cific tasks. Most commuters are in a hurry and want a system that involves the least amount of
their time. The time results must be interpreted, however, in light of the fact that all the sub-
jects were talking aloud. In other words, timing differences may have been influenced by un-
controlled factors such as the speed at which individuals talk or process questions.

Although each task required only one mouse move, commuters averaged about one and
a half times that number, as shown in Table 24. The PC computer group used more mouse
clicks per task (m=1.9) than any of the other groups. Interestingly, the computer group used

more mouse clicks (m=1.8) to obtain the correct answer than did the non-computer group

(m=1.6).
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Table 24. Mean Number of Mouse Moves per Task

Computer Pref. Commuter Group Row Medians
RC RTC EC
Yes 1.8 1.5 22 1.8
No 1.5 1.9 1.5 1.6
Column Medians 1.6 1.6 1.9

There were differing mean times and number of moves for each task type. Table 25
shows the average number of times per task and mouse actions for each of the four types of
tasks. Mouse actions were counted as a completed (or aborted) process to bring up any of the
four possible dialogue boxes, regardless of the number of mouse clicks or mouse actions
taken.

Table 25. Mean Times and Mouse Actions per Task

Task Type ‘ Seconds/task Actions/task
Zoom 51.2 14
Left click on two ramps 51.8 1.5
Left double-click on exit ramp 87.5 21
Right double-ctick on entrance ramp 89.4 1.8

Almost all commuters commented that with practice they would feel more comfortable
moving around the system. However, several commuters mentioned that they found the
double-clicking confusing; they were not sure when to double-click with the right button ver-
sus the left button. Although only several of the commuters expressed confusion regarding the
double-click tasks, a general confusion was reflected in the longer time and the greater number
of mouse actions per task when a double-élick was required (2.1 and 1.8 actions and 87.5 and
89.4 seconds) versus when a single-click was required (1.4 and 1.5 actions and 51.2 and 51.8

seconds). The confusion possibly was caused by the memorability of the right and left double-
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clicks and not the actual number of mouse clicks required to complete a process, since the

zoom (one click) and left-click on two ramps (two clicks) have similar results.

Interface Design

Ten scaled questions assessed the design of the user interface. The questions focused
on the trip information dialog boxes, zoom dialog boxes, the main screen, and speed represen-
tations. Again, because of the small differences between groups on each individual guestion,
the answers to all questions were summed. The medians for all groups were at least 40.5,
which corresponds to between “more than somewhat” understandable/usable to “very” under-
standable/usable. Table 26 shows medians for each of the six groups, as well as the medians
for computer preference and commuter type groups. It appears that computer preference is
only slightly more of a deciding factor in determining understandability/usefulness of the inter-
face design than is commuter group membership. |

Table 26. Median Scores for Interface Design
(10 = Not at all understandable, 30 = Somewhat understandable, 50 = Very understandable)

Computer Pref. Commuter Group Row Medians
RC RIC PC
Yes 415 440 440 435
No 49.0 40.5 41.0 450
Column Medians 44.0 430 430

Commuter comments on the interface design addressed three areas: dialog boxes,
speed ranges and colors, and arrows.

Most commuters thought that the type of information presented in dialog boxes was
useful. However, because commuters drive to and from work from the same starting point to
the same ending point every day, they would probably go to information dialog boxes onty if
the main screen showed a problem--i.c., if there were a lot of red and purple showing up. This
seemed especially true of the zoom dialog boxes. Most commuters said that they might use the
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zoom to see if traffic on a "red” section of freeway was just moving slowly or had stopped.
However, they noted that if traffic had stopped, they would prefer to see that information on
the main screen.

The second question regarded speed ranges and colors. Although most commuters said
they thought the speed ranges were both appropriate and useful, they would like some indica-
tion, such as a blinking light or other flagging device, to indicate when traffic was stop and go
or completely stopped. Many commuters said they would like the slower speed ranges further
divided, although they acknowledged that adding more speed ranges might clutter the screen
and actually be confusing and therefore counterproductive. The commuters like the choice of
colors used to indicate speeds, except for the color purple, which is used to indicate speeds
between red and yellow. Several commuters mentioned that the purple and red colors tended to
run together when large blocks of those colors occurred next to each other. One commuter
who was partially color-blind noted that color-blind individuals can tell what color a traffic light
is by its position but that this method of distinguishing colors is not available on the Traffic
Reporter screen.

The third question regarded the arrows next to six of the exits. These arrows are sup-
posed to indicate ramps that are exit-only or entrance-only, but many of the commuters had no
idea what the arrows meant. Some of the answers were: slope of the ramp, exits from a given
side of the freeway, entrances and exits from/to other freeways, and metered ramps. Com-
muters who did guess correctly based their ideas on prior knowledge rather than

representations on the screen.

Potential Use of the System
Commuters were directly asked a yés/no question regarding whether they would use
the Traffic Reporter system if it were readily available and, if so, how frequently. In addition,
they were asked three scaled questions on (1) usefulness before commute, (2) frequency of

access, and (3) usefulness of information compared to current forms of waffic information,
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All of the commuters seemed impressed with the system and said that if Traffic
Reporter were readily available, they would use it. In addition, the median for all groups as to
the usefulness of Traffic Reporter before the commute was 5, corresponding to “very” on the
scale. The median for all groups as to frequency of use of Traffic Reporter was also 5, corre-
sponding to “frequently” on the scale. Furthermore, the median for all groups as to usefulness
of Traffic Reporter’s information compared to other forms of traffic information currently
available was 4, falling between “somewhat” (3) and “very” (5).

As stated earlier, all the commuters tested commented that they would use Traffic
Reporter if it were readily available. They seemed to think that any additional traffic informa-
tion they could obtain would be useful. Almost all commuters especially liked the timeliness of
Traffic Reporter's information compared to their current sources of traffic information. Almost
all commuters, however, said that they would use Traffic Reporter only if (1) arterials and al-
ternative routes were included and (2) traffic delays were explained {e.g., which lanes were af-
fected, how long delays would be, etc.). Also, several commuters said that they would make
consistent changes on the basis of Traffic Reporter's information only if over time they found
that their changes saved them tire and frustration. |

Three other issues were raised concerning the current version of the Traffic Reporter
system. First, several commuters asked about access and cost: how they would access the
system in their homes, what type of equipment they would need, and how much the equipment
and service would cost.

Second, extremely high speeds on some sections of the freeway map prompted several
commuters to question the credibility of Traffic Reporter. We explained that Traffic Reporter is
in the prototype stage with bugs still being corrected. Although most of the subjects accepted
this explanation, some commented that they would not trust the system until they themselves
used it and confirmed its credibility.

Third, commuters questioned whether a system such as Traffic Reporter would really

help solve the traffic problems that are plaguing Seattle. Several commuters, believing that
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traffic flow patterns need to be further studied, cited poor road design (especially at certain
exits and entrances) and poor HOV (high-occupancy vehicle) lane flows. Additionally, a num-
ber of commuters said that although they would use Traffic Reporter because it gave them ad-
ditional information, they wondered what effect this increased information might have on con-

gested alternative routes, such as neighborhood and city streets.

Preferred Medium for Receiving Traffic Information

Finally, subjects were asked two ranked questions and one two-choice question regard-
ing delivery medium. The minimums, maximums, and medians for each of the three delivery
mediums are presented in Table 27. The first question asked commuters to rank their
preference for receiving traffic information from the choices of (1) screen, (2) radio, and

(3) variable message signs (VMS). The relative rankings are screen, radio, and VMS.

Table 27. Rankings of Screen, Radio or VMS Delivery Medium
{1 = Most desirable, 3 = Least desirable)

Screen  Radio VMS
Minimum 1 1 2
Maximum 3 3 3
Median 1 2 3

It is interesting to note here that whereas both screen and radio had minimums of 1 and maxi-
mums of 3, VMS only had a minimum of 2, meaning that no one ranked VMS as a first choice.
Many commuters commented t‘.hat their choice of medium would depend on where they
were when they needed traffic information. If they were in their cars, they would prefer to
hear the information on the radio; if they were either at home or work before departing, they
would prefer the information on a screen. Commuter opinions about delivery medium are

summed in Table 28.
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Table 28. Overall Commuter Opinions on Delivery Medium

Screen: Provides instant visualization of the traffic situation and can be tailored to each
individual's commute.

Radio: Reaches the greatest number of commuters.

Can be accessed in the car; then changes can be made during the commute based on the
information.

Takes longer to hear about an individual's particular commute, if it is mentioned at all.
VMS: IfmereismexilbetweenmeVMSmemgeanddwareaofﬂ:etmfﬁcpmblem.ﬂwn

VMS is all right; otherwise, it would not be possible to make any detours.

The second ranked question asked commuters to rank eight mediums for receiving in-
formation for usefulness. (Note: some of these mediums do not exist currently, so commuters
were told to answer as if all mediums were available.) The eight mediums that commuters
were asked to rank were computer at home, computer at work, cable TV, TV kiosk in a store
or parking garage, computer kiosk, commercial TV, commercial radio, other (specify). The
eighth category--other--was left open for the commuter to fill in. Table 29 presents the number
of commuters choosing each medium and the minimums, maximums, and medians for the
eight delivery mediums that commuters ranked. The delivery mediums are ordered from most
to least useful,

Table 29. Rankings of Usefulness of Delivery Medium
(1 = Most useful, 8 = Least useful)

Deli Medi Mini Maxi Median
Home Computer 1 8 2
Work Computer 1 8 2
Radio 1 6 3
TV 2 8 4
Other 1 8 5
Cable TV 2 B 5
TV Kiosk 4 8 6
Computer Kiosk 3 8 7
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Commuters who had an entry for the “other” category (eight of 16 subjects) chose a
medium that they could access from their car, as shown in Table 30.

Table 30. “Other” Mediums Chosen by Commuters

‘ Number of
Modc Comments
None 7
Dedicated Radio 5
More VMS 2
Mobile Phone i
No Comment i

Here again, it is important to look at minimums and maximums. None of the com-
muters chose radio as their last choice, although computers at home and work had higher medi-
ans. Also important to note is that none of the commuters chose TV, cable TV, TV kiosk or
computer kiosk as their first choices. In fact, the highest ranking that computer kiosk received
was a 3; TV kiosk ranked even lower, with a 4 as its highest rank. Since respondents to our
on-road survey ranked computer delivery much lower than those who took part in the usability
tests, it seems clear that lack of familiarity' with a delivery medium causes it to receive a low
ranking.

An important result to noﬁcc above is the high ranking of both computer at home and
computer at work. This is consistent with the fact that when commuters were asked on the
two-choice question if they would prefer to view and manipulate the information or have it in-
terpreted, 81% said that they would prefer to manipulate the system themselves. The inconsis-

tent finding is that the choice of computer kiosk, which would allow users to manipulate the
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system, ranked the lowest of all delivery modes. Since computer kiosks do not currently exist,
this again demonstrates that exposure to a medium will increase its acceptance.

Commuters overwheimingly expressed the desire to be able to view and manipulate the
system for themselves so that they could access information quickly and customize the system
10 their own commute. Many commuters expressed great displeasure with the traffic informa-
tion that they currently receive from TV or radio. The most common complaints were that the
information was old and inaccurate, and that the TV and radio stations tend to focus on only
certain locations. Although commuters want to have more control over the information they re-
ceive, most of them also expressed a concern about the time lapse between seeing Traffic
Reporter before their conﬁnute and actually entering the freeway. Mainly for this reason, sev-

eral commuters expressed the desire for a dedicated radio station for traffic information.

Conclusions and Recommendations Based on Commuter Testing
On the basis of results of the usability testing of commuters and their comments, we
have reached several conclusions and recommendations regarding the design of Traffic

Reporter.

Changing Commuter Behavior

This study has shown that all commuters who eveluated the system were willing to
change their departure time, route, and occasionally even transportation mode given the right
kind of information. We recommend the following in order to help influence commuter
behavior:

*  Add graphical arterial information to the screen display.

*  Add graphical incident mformanon to the screen dlsplay

«  Add a feedback mechamsm. (This could perhaps have comparisons of
times commuting in a single occupant vehicle with HOV and bus modes.)

»  Ensure credibility of the information.
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Interaction with the System

None of the commuters who evaluated the system had any undue problems interacting
with the system. However, all of the commuters used more mouse moves than necessary, in-
dicating that there are probably too many mouse actions to remember and use. Therefore, we

recommend that some of the mouse moves be deleted while still retaining the information they

provide.

Interface Design

The only portion of the interface that commuters had trouble understanding was the use
of arrows on the main screen. Several commuters questioned the use of the color purple to
represent the speeds between those represented by the colors red and yellow. Furthermore,
almost all of the commuters expressed a desire to see on the main screen whether traffic was at
a standstill versus moving slowly. Based on commuters’ concerns and needs, our recommen-
dations are:

*  Delete the arrows from the main screen.

*  Look at alternatives to the color purple.

*  Add a flashing color or some distinct marking on the main screen to let
commuters know when traffic is completely stopped.

Potential Use of and Delivery Medium for the System

All the commuters said that they would use Traffic Reporter if it were readily available
to them. The majority of the commuters expressed a desire to view and manipulate the system
themselves. On the basis of the above conclusions, we recommend the following:

*  Develop Traffic Reporter for the use of radio and TV media.

+  Develop a dedicated radio station that would use Traffic Reporter.

»  Continue development of a PC-based system geared toward commuters

who would be willing to pay for additional information via home services,
such as Compuserve.
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+  Expose the public to computer kiosks and then re-evaluate their potential as
a delivery medium for real-time traveler information.

TESTING OF MEDIA PERSONNEL
In addition to commuters, usability testing was conducted with media traffic

reporters.

Materials

Two types of materials were used for this usability test: - introductory materials and test
materials. The introductory materials consisted of a consent form, introduction/demonstration,
and tutorial. These materials were identical to those used during the commuter usability tests,
with the exception of the subject profile questionnaire and the diversionary task. The question-
naire and diversionary task were not required because of the nature of the media usability test.

The test materials consisted of a task sheet and an open-ended interview. The task
sheet for media personnel consisted of two scenarios (the morning and afternoon commutes),
with four tasks in the first scenario and three tasks in the second scenario. The open-ended in-
terview examined the overall system through a series of questions pertaining to the media per-
sonnel's thoughts on expansion of the system, different color codes or ways to show traffic

flow, and other issues related to displaying information about commuting on the Seattle free-

way system.

Subjects

The media personnel consisted of three volunteers from Seattie news media: a radio
traffic reporter, a radio news manager, and a radio/TV reporter (accompanied by a radio
reporter/pilot).
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Test Procedure

The usability tests of the Trqffic Reporter system took between 2 and 2-1/2 hours per
media person, The total test time was slightly longer with the media personnel because of the
volume of responses during the open-ended interview portion of the test. The testing procedure
was accomplished in two stages: a preliminary stage and the actual test stage. During the pre-
liminary stage, Traffic Reporter was introduced and demonstrated by the test administrator, and
then the media personnel were encouraged to complete a self-paced tutorial. This portion of the
usability test was conducted in a manner identical to the commuters' test. There were two
components to the actual test stage: completion of a task sheet and participation in an opén—
ended interview.

When subjects were ready for the usability tasks, the test administrator turned on the
tape recorder used to record the verbal protocol and asked them to proceed. Using a stop-
watch, the data keeper timed the subjects from the moment they finished reading a task until
they recorded the correct answer on the task sheet. The test administrator and the data keeper
both recorded the number of times the subjects went to the Help screen and the order of the
functions used to obtain the answer. In addition, the data keeper noted any special circum-
stances, such as pertinent comments or outside interruptions.

After completing the tasks, the media personnel were asked to comment on Traffic
Reporter through a series of scaled and open-ended questions regarding the interface, current
sources of information, applicability to radio and TV broadcast, and any other comments the
subjects wished to share about Traffic Reporter and its usefulness o their jobs.

When the subjects were finished, they were thanked for their participation and given a

sitk screened T-shirt of the Traffic Reporter system.

Findings
The results were divided into two categories: (1) interaction with the system and (2)

interface design. The answers were measured through scaled information, timed information
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(including mouse clicks), and ranked information. The timed data were not useful because the
media personnel were overly comfortable with the verbal protocol and tended to be verbose.

Interaction with the System _

In general, the media personnel liked the system's interactive capability. They believe
the system’s ability to determine time and speed estimates would be helpful for regular checks
on normally congested areas. By comparing speed in a specific congested area with average
speed in that area, reporters could tell commuters how much extra time it would take them if
they used that route. The media personnel also thought time and speed estimates would be ad-
vantageous when comparing the traffic on the two bridges. However, the media personnel
favor being able to compare the information about the two bridges rather than providing spe-
cific time and speed information per bridge to commuters; although in other situations they be-
lieve commuters often would want the specific traffic information also provided by Traffic
Reporter. The media personnel also believe time information is more important to commuters
than speed information.

Regarding the function that displays the best entrances or exits, two of the subjects
commented that information 9 an exit is more vatuable than from an entrance. One subject also
felt that the choice of double-clicking on the left or right mouse button wouid depend on the
situation. All subjects thought that double-clicking was the fastest way to get the most
information.

Regarding the function that provides information between any two ramps, one subject
felt this function was the least useful because it took tco long to compare several scenarios and
the information provided was too specific for general broadcasting. On the other hand, one
subject felt this function was best because it did provide specific information.

The subjects thought the zooming function was most useful if a specific problem arose,

but that they would not know why the back-up or problem was happening.



Finally, the media personnel commented that Traffic Reporter cannot replace other
sources of information, such as scanners, Metro, planes, cameras, cellular phone callers, or
TSMC, but that it could help with sending out watchers, giving earlier confirmation of prob-
lems, and clearly focusing traffic information.

Interface Design

The subjects made the following comments and suggestions regarding the interface de-
sign. They thought the color coding useful except for the color purple. They suggcstcd adding
an incident box to provide information on traffic incidents. They would also like to integrate
TSMC camera shots into the Traffic Reporter system. One way might be to use menus or
layers, or a main screen showing incident information and camera shots confirming incident
reports. The subjects felt that the display of northbound trip information to an exit was back-
wards. The ramps were displayed such that the nearest ramp (the most southern ramp) was
first in the list. The subjects suggested sticking with a map metaphor, which would display the
nearest ramp at the bottom (or southern) part of the list.

The subjects provided suggestions for increasing the scope of the system. They
recommended adding HOV lanes, I-405, 1-90, SR-520, Aurora, West Seattle Freeway,
Alaskan Way Viaduct, Lake City Way, Bothell Way, First Avenue S. Bridge, SR-518,
SR-167, Meridian, Ballard Bridge, Holman Road, Airport Way, East Marginal Way, and the
Swamp Creek Interchange. Furthermore, they want coverage of I-5 extended to Marysville in
the north and to Olympia in the south.

Other Comments by Media Personnel

The media personnel also recommended developing a touch-screen version of Traffic
Reporter, adding more sensor loops, and changing the name of the system (the term Traffic
Reporter is confusing because many of the media who report traffic information refer to them-
selves as traffic reporters). In general, they felt that all the functions were potentially useful
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and necessary for media, and that all functions should be kept if media were to be one of the

main audiences.

Conclusions and Recommendations Based on Media Testing

On the basis of usability testing of media personnel, along with their comments, we
have reached several conclusions and recommendations regarding the design of Traffic
Reporter. The media believe that Traffic Reporter, in a simplified form and with a reduced
number of exits, could feasibly be delivered by cable TV but were skeptical about regular TV.
This is because of the nature of regular TV, where time and technological constraints make
complex graphical information too difficult to be extracted and formatted directly for broadcast.
They also believe the following additions would be useful:

* A comparison of current traffic information with average traffic informa-
tion.

* A daiabase that would incorporate weather, time of day and year, and road
conditions, as well as average traffic information.

*  The addition of a blinking symbol or box around areas of unusual conges-
tion, as well as changing speed thresholds depending on the time of day.

¢  The addition of other routes to the screen.

EVALUATION BY TRAFFIC ENGINEERS

Traffic engineers were a third subject group but were not given formal usability

testing. Instead, they took part in an open-ended evaluvation.

Materials

An introduction and demonstration were provided to the traffic engineers. The intro-
duction was a brief statement about the purpose, scope, and limitations of the system. The
demonstration provided information about the main screen, the mouse, the four functions of

the system, and the Help screen.
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Subjects
Six traffic engineers from the TSMC were asked by the WSDOT to help in our

evaluation.

Evaluation Procedure

The traffic engineers were not given formal tasks but were only given a demonstratibn
of the systern and then asked to explore the system and make comments. The traffic managers'
comments tended to fall into two categories: (1) concerns and (2) possible

additions/improvements.

Concerns

The main concerns of the traffic engineers were about validity, time at ramps, the pur-
ple speed color, sensor loops on arterials, resolution, and distribution to the public. The traffic
engineers were concerned about the validity of time and speed information. The information
they currently receive comes in the form of volume and occupancy data directly from sensors in
the roadways. In order for Traffic Reporter to deliver the speed and time information that
commuters want, we employ an algorithm (also used by the TSMC) 1o translate volume and
occupancy data into speeds. However, the traffic engineers felt that the algorithm was not cal-
culating speeds with sufficient accuracy. (When TSMC personnel give congestion
information, they use general terms, such as “heavy,” “light,” “moderate,” and “stop and go.”)

The traffic engineers cautioned that the time commuters spend at approach ramps may
considerably increase their commute time, although the Traffic Reporter time indications are
only for the time spent on the freeway itself. The traffic engineers felt that in order to paint a
more accurate picture for commuters (thereby allowing them to make more informed choices),
time spent on ramps should be included in the trip information box.

Almost all of the traffic engineers commented on the color coding used for Traffic
Reporter. The two major complaints had to do with the use of the purple as a speed indicator
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and no color code for stop and go traffic. (TSMC's color scheme is green, yellow, red, and
flashing red as compared to Traffic Reporter's green, yellow, purple, and red, respectively).
Several of the traffic engineers commented that the color purple seemed to run into the color
red. Additionally, the traffic engineers wanted a color for stop-and-go traffic. The flashing red
on the current TSMC system provides a quick visual overview of where traffic problems are
occurring.

The traffic engineers agreed that commuters need arterial information. However, be-
cause of the way road sensor loops operate and because of the number of traffic lights on most
arterials, they felt that other methods of collecting congestion information, such as cameras or
lasers, will need to be developed before arterial information can be useful.

At least one of the traffic engineers stated that Traffic Reporter’s current screen display
is too detailed for either TV or CATV, where screen resolution is vastly reduced. If the infor-
mation were to be transferred to a TV screen, ramp labels would need to be larger, but then the
labels probably would not fit on the display.

Finally, the traffic engineers were concerned about the WSDOT's inability to distribute
its traffic information to the general public. With the Perkin-Elmer sysiem that currently re-
ceives and interprets sensor loop data, as well as with the new VAX system that will replace it,
there is a limit on the number of users at any one time. Currently, not only is Traffic Reporter
using the data, but so too are TCI cable and several radio and TV stations in the area. The
issue of access to the data raises questions about who will pay and who will receive free

information.

‘Possible Additions/Improvements
The traffic engineers offered a number of suggestions for additions and improvements
to Traffic Reporter. Among those suggestions were the following:
* More blow-up maps showing cities, mileposts, and landmarks.

* Incorporation of weather conditions.
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+ Integration of cameras and text blocks explaining incidents and accidents.
+ Addition of HOV lanes, express lanes, and ramp information.

+ Separate lane information as opposed to the current aggregate lane information.

Other suggestions that would allow commuters to make more informed choices in-
cluded the following:
» Color coding of trip information to compare specific trip information with
average trip information.
» Icons of cars on the roadways to indicate spacing, speed, and congestion.
* Integration of bus information into the system (schedules, and time and cost

comparisons with driving, etc.).

USABILITY TEST CONCLUSIONS

On the basis of the usability testing results from commuters and media personnel, as
well as the evaluations from traffic engineers, several conclusions can be made about Traffic
Reporter.

Although all three groups--commuters, media personnel, and traffic engineers--
addressed common issues and expressed some commeon needs, all three were also distinctly
different. Therefore, it is vital to keep in mind which user group is being addressed in the
development of any feature or display.

Commuters are the ultimate end-users of the information provided by Traffic Reporter.
Only by modifying their behavior can urban congestion be reduced. They are the ones that
need to be targeted to help alleviate traffic problems. The purpose of Traffic Reporter is to
provide commuters with information that will help them change their commuting behavior by
changing departure time, route, and mode of transportation. From our usability testing we
have found that commuters like the interface and find interacting with Traffic Reporter to be

fairly easy. To use the information provided by Traffic Reporter, however, they need further
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information about alternative routes, alternative modes, and incidents. They also need to be-
lieve that the system information is both timely and accurate. Finally, they want a feedback
mechanism to confirm that they have made the best commuting choices.

Although the commuters we tested expressed a desire to control the information them-
selves, cost and hardware constraints may mean that a PC-based system will be the first
delivery option. Therefore, further development of the system should be directed toward the
media who, via radio, TV, and cable TV, might be able to reach the largest number of com-
muters at the lowest cost. The type of graphics being developed for Traffic Reporter may well
lead to a new generation of TV traffic reporters who, in addition to presenting up-to-the minute
real-time traffic information, will be able to present traffic patterns, incidents, and histories in a
way similar to the weather reporters of today. In this way, Traffic Reporter could be a tool for
increasing public awarcncss and affecting long-term attitudes and behavior.

If media personnel became our primary audience, the conclusions and recommenda-
tions reached from their usability testing should be considered (e.g., adding incident informa-
tion, arterials, camera shots, ensuring accuracy of information, and changing the name). In
addition, because the resolution of TV and CATYV is lower than the high-resolution PC-monitor
currently employed by Traffic Reporter, simplified displays for those media should be investi-
gated. Because TSMC is currently providing the media with traffic maps, the developers of
Traffic Reporter should work closely with them to provide an optimum system.

An important issue that needs to be investigated as a result of these usability tests is the
expansion of the system: specifically, how the addition of geographical areas, HOV and ex-
press lanes, arterials, and incident indicators would affect the interface of and interaction with
the system. Most of the results of these tests deal with interface design and interaction and are
limited to the current system. It is imperative that testing and evaluation continue as system ex-
pansion occurs. Not only should media personnel be involved in this testing, but the needs of
commuters must periodically be confirmed, as they are the ones who will ultimately be making

decisions based on the information.
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FINAL COMMENT

In Phase 2 of this project, we found that the commuter types identified in an earlier sur-
vey were consistent throughout the Puget Sound area, so similar design principles could be
used for the entire Puget Sound area. Based on these principles, we designed Traffic Reporter
(currently in the prototype stage). Usability testing of this prototype confirmed that Traffic
Reporter has the potential to meet the trafﬁc information needs of Puget Sound area com-
muters. In fact, as you finish reading this report, the program has already evolved to better
meet the needs of commuters, TV and radio reporters, and traffic engineers. For up-to-date

information on the project, call Mark Haselkorn at (206) 543-2577.
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APPENDIX A TELEPHONE INTERVIEW

Most commuters indicate they prefer to receive traffic information before leaving home
for work. Although commuters currently receive most of their traffic information via
commercial radio, it is reasonable to anticipate that in the future they will receive this
information via TV. Therefore, we conducted a survey focusing on what kind of traffic
information commuters would like to receive at home on a TV-based system that would help
them make commuting decisions before leaving for work. The research approach, findings,

conclusions, and recommendations are described below.

Research approach
The research approach was to telephone respondents to on-road Survey 1. Results of
these interviews were analyzed statistically. The interviews focused on detivery of traffic

information at home via TV.

Materials

The interviewers asked questions from a questionnaire titled Determining User
Requiremenis for Seattle Traffic Information Systems (see Attachment). The questions
focused on delivery of traffic information at home via television. Questions assumed normal
traffic conditions. Responses were selected from either a list of options and ranked, or open

ended questions. The questions took about five minutes to answer.

Subjects

Subjects were selected from respondents to the first on-road survey who indicated they
would be willing to participate in a telephone interview. A total of 100 subjects were selected
(25 from each of the four clusters of commuters: Pre-trip Changers, Route Changers, Route &

Time Changers, and Non-changers). These four groups were then combined into two groups:
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(1) groups willing to change departure time--Pre-trip Changers and Route & Time Changers,
and (2) groups unwilling to change departure time--Route Changers and Non-changers.

Interview Procedure

Subjects were contacted by one of two interviewers Monday through Sunday, usually
in the evening from 6:00 to 9:00 pm. These times were based on previous experience with
scheduling subjects for the in-person interview. Subjects were reminded of their participation
in the first on-road survey (and the in-person survey if applicable) and asked if they would be
willing to participate in a ten minute telephone survey. If they responded positively, the survey
continued. If they responded negatively, they were asked if they would be willing to
participate at a more convenient time. If so, arrangements were made. Table 1 summarizes the

telephone contact log.

Table 1. Telephone Interview Contact Log

Cluster
Parameter RC NC RTC PC Total Average
Number of calls attempted 65 76 77 100 318
Number contacts attempted 42 58 54 70 224
Number refused to participate 0 2 2 1 5
Number moved since initial survey 7 6 8 18 39
Number surveys administered 25 25 25 25 100
Number of calls/survey 2.60 3.04 308 4.00 3.18
Percentage moved since initial survey 17 10 15 26 17

Surveys were coded and entered into a data file on the University of Washington IBM
mainframe computer and analyzed using the SAS software package. Most of the questions
were analyzed for significant differences in response across clusters using either Pearson's Chi
square or one-way analysis of variance. Analysis was done first using all four clusters as
categories. Then clusters were combined to make two new groups. The first group consisted
of commuters unwilling to change departure time: Route Changers (RC) and Non-changers
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(NC). The second group were those willing to change departure time: Route and Time
Changers (RTC) and Pre-trip Changers (PC).

Effect of interviewer

Two interviewers conducted the phone survey. Total response time was significantly
different for the two interviewers, t > 2.8. Mean time for one interviewer was 13.7 versus
10.7 for second interviewer. To check for the effect of interviewer, a difference of means test
was done for questions 4. and 6. Only question 4. showed a significant difference for each

interviewer, but the difference was insignificant.

Findings

Questions revealed some strong preferences that traffic information on TV should be
displayed, but only a few questions showed significant differences in responses across
clusters. Those questions that showed differences across clusters concerned display of
alternate route information, aspects of congestion, and time of delivery for traffic information.
The only question that showed a significant difference in responses for the two group analysis
that did not show a difference in the four cluster analysis was the question about average speed
versus range of speed.

Following is a summary for each question. These summaries include whether each
cluster responded differently, which test was used, what the "average” response was for each
cluster if clusters differed, or for the average commuter if clusters did not differ. Clusters were
also grouped as Changers versus Non-changers, and responses were checked for significant

differences.

1. Would you prefer to know (A) expected time delay to downtown or (B) actual drive time to
downtown?

Pearson's Chi square: no significant difference across clusters.
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609% chose (B) actual drive time.

2a. Would you like to know alternate routes to downtown? (A) yes (B) no
Pearson's Chi square: no significant difference across clusters.

T3% chose (A} yes

2b. Do you want alternate route information shown as (A) text, (B) map, (C) both?

Pre-trip Changers prefer alternate route information shown in the form of text more
than the other motorist groups (55% of Pre-wip Changers verses 41% for ali other groups
combined). All other motorist groups prefer aiternate route information displayed in the form

of both text and map (46% listed as first choice, 51% listed as second choice).

One-way analysis of variance for each choice:
(A) text: significant across clusters, F(3,67) = 5.15, p < .003;
(B) map: no significant difference across clusters.

(C) both: significant across clusters. F(3,67) = 291, p< .05

Results for two groups (Changers versus Non-changers) using same test were:
(A) significant, F(1,69) = 4.08, p < .05
{B) and (C) not significant.

A test of ranks was not possible because there were too many ties.

Two thirds of the PC cluster chose (A) text as their first choice. NC and RTC clusters
chose text as their last choice. Cluster was not a significant factor in explaining the variance in
the ranking of (B) map. Results for ranking of (C) both were significant across clusters.

Clusters NC and RTC showed strong preference for (C) both.
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Dividing respondents into two groups, Changers and Non-changers still did not explain
a significant amount of variance. Time-changers (RTC and PC) showed an equal preference
for {A) and (C). Non-time changers showed a strong preference for (C) both.

Overall, the choice both map and text is preferred; 31 out of 77 respondents ranked it

first.

3. How would you rank in importance the display of areas of congestion? (A) text (B) map
(C) both.

One-way analysis of variance for each choice across clusters; no significant difference
across clusters.

Choice (A) was ranked first by 31 respondents. (B) map was ranked first by 27, and
(C) map and text was ranked first by 41. So there is some preference for both, but it is not

strong.

4. Rank in importance the following aspects of congestion (A) the reason (B) the time delay
caused (C) the location (D) way to avoid it.

One-way analysis of variance for each choice across clusters revealed that only choice
(C) the location showed a difference in importance across clusters. Grouping by Changers vs.
Non-changers showed no significant differences.

(C) significant across clusters, F(3,93) = 3.22, p <.05

The cluster RC showed a very strong preference for (C) location while PC showed
less of a preference with the other two clusters falling somewhere in the middie. Overall,
location is clearly the first choice with 68% of the respondents ranking it first. The modal
response for each choice was:

4th  (A) reason

3rd  (B) time delay caused

Ist (C) location
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2nd (D) way to avoid it

The modal response did not change when grouped as Time Changers and Non-
changers. So order of importance is (1) locarion, (2) how to avoid it, (3) time delay caused,

and (4) the reason.

5. When would you like weather information displayed with traffic information? (A) all the
time (B) only when significant effect (C) never.
Pearson's Chi square: no significant difference across clusters.

78% chose (B) only when it may have a significant effect on driving.

6. How early would you like to receive traffic information?

All motorist groups preferred 6:00-6:30 AM as the eartiest they would like to receive
TV-based traffic information (52%). But, there was a significant difference between clusters
(means being 6:30, 6:08, 6:08, and 5:52 AM for RC, NC, RTC, and PC, respectively).

One-way analysis of variance, four cluster categories: explained a significant amount
of the variance, F(3,94), p < .05

One-way analysis of variance, clusters grouped, changers vs. non-changers:

significant across clusters, F(1,96), p < .05

Mean Cluster
6:30 RC
6:08 NC
6:08 RTC
5:52 P'C
Group
6:19 non-changers
6:10 changers
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7. Would you like to know how curren: information is? (A) yes (B) no.

Pearson's Chi square: no significant difference across clusters.

98% responded yes.

8. How current would the info need to be?

One-way analysis of variance: not significant
Mean = 9 minutes
Summing across all clusters, 34 respondents chose 5 minutes or less, 36 chose

5-10 minutes, 29 chose 10-30 minutes.

9. What percentage of the time is radio traffic accurate?

One-way analysis of variance: no significant difference across clusters.

Mean =61% SD=25

10. What percentage of the time does TV traffic info need to be accurate?

One-way analysis of variance: no significant difference across clusters.

Mean=78% SD=15

Drivers expected TV to be more accurate than radio.

11. How much time do you have to watch TV for traffic in the morning?

One-way analysis of variance: 1o significant difference across clusters.

Mean = 17.5 SD=20.72

Most motorists, {61%) have 5-15 minutes in the moming to view television for traffic

information. This artention is largely divided.

Only 7 out of 93 respondents said they had no time to watch TV for waffic information.

. Most respondents (57/93) said they had 5-15 minutes.
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12. How much time between last time you access traffic information and the time you leave
work?

One-way analysis of variance: no significant difference across clusters.

Mean =98 SD=113

Most motorists, (77%) access traffic information within 10 minutes of departure.,

13. Would you prefer (A) the average speed at a specific location or (B) range of speed over
your commuting area?

Pearson's Chi square, four clusters: not significant

Pearson's Chi square, changers versus non-changers: significant, p<.05,df =1.

Non-changers preferred to know speed at a specific location, whereas the changers
preferred to know the average speed over the range of their route. '

14. Whart ranges of speed would you prefer to be shown?

Summary of responses:

no response 22

5 mph increments 8
10mph " 18

15mph " 5

<30« 9

<40 < 4

| <45< 3
0-30/30-50/50< 11

0-30/30-45/45< 5

<30/35-45/45 < 2
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Eight other different answers broke 0-60 mph into three intervals. Four other different

responses chose four intervals.

15. If we consider heavy traffic conditions, would you change any of your answers?
100% responded no

Questions 16. to 19. were based on an affirmative response 10 question 135.; therefore

these questions were omitted.
20. Tell me all the features you would like to have on a TV-based traffic information system

viewed at home before you leave for work. What do you think it shouid show? Table 2

shows frequency of answers to these open-ended questions.
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Table 2. Frequency of answers to open-ended questions on
motorist telephone survey.

—Desired Screen Feanues

Location of problem spots identified

Map
Weather that is severe

Speed of traffic

Anticipated incident clearing time
Alternate routes

Timeliness of information
Location/landmarks
Severe/abnormal conditions
Geographically specific info
Audio/voice over

Text

Accuracy of information
Type of incident

Time delays on Freeway
Color

Lane of incident

Travel tmes 10 downtown
Time incident occurred

Time of day

Side street raffic information
Geographically broad

Icons

Severity of incident
Predictive information
Volume at specific locations
Teletext

Difference between stop and slow
Air pollytion conditions
Time delay on ramps
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General Traffic Information Needs/Comments
Need mass rapid transit
Current traffic info is untimely
Radio and TV station dedicated
to traffic/weather info needed
Need light rail
Current traffic info is inaccurate
More HOV lanes needed
Cellular phone group dedicated
to collecting traffic info needed
Don’t want cable-TV delivery due
cost and limited availability
Changed jobs due to bad traific
Wanz transit system info- schedule,
on time?, park and ride full?
Remove/restrict trucks in Seattle area
during commute
Barricades force unsafe lane swilching
Restrict lane swiiching during commute
Need mass transit that highly flexible
to meet demand- games, ferry
Necd stronger measures (0
combat HOV violators
Need train system
Increase gas prices
Encourage use of mass ransit
Longer/wider HOV lanes necded
HOV lane management poor
Convert Aurora 10 heavy infout-
bound use
Usable evening waffic info needed
Need heavy traffic waming sign
1-2 blocks before freeway
Need dedicated traffic info source
Consider non residents-
user friendly, alt. routes
Ferry info- abnormalities dispiay
Run ferries North-South
School closures displayed

21. Is any TV station best?
65% said no
12% chose Channel 4
16% chose Channel 5

RC NC RIC PEC Toul

I 2 3 1
2 t 3 6
2 1 2 5
2 2 4
3 1 4
1 1 1 3
1 1 3 3
2 2
1 1 2
2 2
1 1
1 1
1 1
i 1
1 1
1 i
1 1
1 1
1 1
1 1
1 1
1 1
1 1

Pttt
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In summary, the phone survey did not reveal a strong difference between clusters.
However, it did reveal some strong preferences that respondents have for how motorist

information is displayed.
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ATTACHMENT TO TELEPHONE INTERVIEW

Date ID #
Time Cluster Label
Response time Interviewer

Determining User Requirements for Seattle Traffic Information System
Phone Interview Motorist Information System Screen Design

(Bokdface-spoken)

Introduction-

Hello, my name is . May | please speak with
Mr./Mrs. ? I'm conducting a telephone survey for the
Department of Transportation and the University of Washington. You
were kind enough to return a written survey we handed out last summer
and indicated at that time that you were willing to participate in another
survey. We can’t help develop a good motorist traffic information system
without your input. Do you have filve minutes to answer a few questions?

YES - continue survey '
NO - May | call you back at a more convenient time?
YES - Get day and time
NO - Thank them for their time and hang up.

Let me give you some background information. We are working
with the State to develop a traffic information system for you, the
commuter. To do this we’re trying to learn more about your traffic
information needs. Part of the information may be delivered by TV. The
information would be delivered at home before you left for work. We
would like you to base your answers during this interview on what YOU
need or would like to see developed In terms of a traffic information
system, NOT on what is currently available. We basically need to know
what kind of trafilc information you are interested in receiving at home to
help you make your commute decisions. Remember, this concerns a TV-
based system that will provide traffic information to you at home before
leaving for work. If at any point you want me to repeat a question, just let
me know.

First I'd like you to answer the following questions based on the normal
commute you typically experience each day on your way to work, not a



day when congestion is worse than you normally experience.

1) Under pormal commuting conditions, If you were provided with the

time it takes to reach downtown Seattle, would you prefer to know:

(circle one)

A. the expected time delay to reach downtown, or
B. the anticipated, or actual travel time to
downtown?

(An example of expected time delay wouid be if it would take 20 minutes longer than
normal to reach downtown you would be given 20 minutes. An example for actual
time would be a trip that normally takes 30 minutes with a delay of 20 minutes would
be given as 50 minutes travel time).

2A) Again, under normal commuting conditions, would you like to know
viable alternate routes to downtown?

(circle one)

A. yes, or
B. no

(tyes:)
2B) Do you want alternate route information shown to you in the form of:
A. text, such as “Use Aurora after 85th Street”, or
B. in the form of a map, or

C. both, text and map

Please tell me which of these three you prefer first, second, or third?



3) Under normal commuting conditions, would you prefer areas of
freeway congestion shown as:
(rank order would be better)
(circle one)
A. a text message, such as “heavy tratfic between
85th and 45th street”
B. location on a map, or
C. both text and map

4) In general, under normal commuting conditions, which of the following
aspects of congestion wouild you llke to know about: You can select any
or all of the possibilities.
(rank ordering would be best if they can do it, Woody 2-18-80)
(circle as many as apply)
A. the reason for congestion
B. the time delay caused by the congestion, or
C. the location of congestion.
D. the way to avoid congestion

5) When wouid you llke to have weather information displayed along with
traffic information:

{circle one)
A. All the time
B. Only when it may have a significant effect on your
driving
C. Never shown

6) If your could receive tratfic information at any time in the morning, how

early would you like it, please round your answer to the nearest 15
minutes

(circle one)
5:00 6:00 7:00
5:15 6:15 7:15
5:30 6:30 7:30
5:45 6:45 7:45
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7) Would you want to know how current, that Is up-to-date the information
is:

(circle one)
A. yes, or
B. no

8) How current or up-to-date would the traffic information need to be for
you to rely on it in making a driving decislon. Your choices are:

(circle one)
A. < 1 min.

9) If you rely on commercial radio for traffic information, what percent of
the time do you feel that the information is accurate?

For example, Out of 100 days, how many times does the system mislead you.

%

10) What percent of the time would TV-based traffic information need to
be accurate for you to rely on it?

For example, Out of 100 days, how many times could the system mislead you and you
still rely on it?

%




11) In general, how much time In the morning would you actually have to
turn on your TV and look at it to receive traffic information?

amount of time

12) How much time Is there in the morning between the last time you
access traffic information at home and the time you leave for work?

amount of time

13) Would you like to know the average speed of traffic at a specific
location, or general ranges of speed over your entire commuting route.

circle cne
A. average at location, or
B. ranges of entire route

14) What ranges of speed would you prefer to be shown to give you an
idea of the speed of traffic. For example, 0-30, 30-50, 50-607

range

other

15) If we now consider heavy trafflc conditions, such as stop-and-go and
possibly an accident, do you think you would change any of your
answers given so far
(circle one)
A. Yes, or
B. No

( if Yes, go to question 15,
otherwise, skip to question 19)

{For the following | want you to answer the questions for a day that
consists of very heavy traffic congestion, for example stop-and-go traffic
and possibly an accident.}

A.17



16) Under heavy commuting conditions, if you are provided with the time

it takes to reach downtown Seattle (did we say Seattle last time, Barfield 2-18-
90), would you prefer to know:

(circle one)
A. the expected time delay to reach downtown, or
B. the actual travel time to downtown?

(An example of expected time delay would be if it would take 20 minutes longer than
normal to reach downtown you would be given 20 minutes.

An example for actual time would be a trip that normally takes 30 minutes with a delay
of 20 minutes woulid be given as 50 minutes travel time).

17A) Again, under heavy commuting conditions, would you like to know
about viable alternate routes to your destination?

(circle one)
A. yes, or
B. no

(Lyes:)

17B} Do you want alternate route information shown to you in the form of:
(rank order would be better for us)
(circle one)
A. text, such as “Use Aurora after 85th Street”, or
B. in the form of a map, or
C. both, text and map

18) Under heavy commuting conditions, would you prefer areas of
freeway congestion shown as:

(rank order would be better)
(circle one)



A. a text message, such as “heavy traffic between
85th and 45th street”

B. location on a map, or

C. both text and map

19) In general, under heavy commuting conditions, which of the following
aspects of congestion would you like to know about: You can select any
or all of the possibilities:

rank order would be better

(circle as many as apply)
A. the reason for congestion
B. the time delay caused by the congestion, or
C. the location of congestion.

20) Tell me all the features you would like to have on a TV-based traffic
information system viewed at home before you leave for work. What do
you think it should show?

21) Is there any TV station whose traffic reports you find particularly
helpful?

(TV station name, channel, announcer)




That’s all the question | have. Is there any other information you
would like to tell us about your traffic information needs?

We appreciate you taking the time to help us learn more about what you
want to see in the way of traffic information.
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APPENDIX B: NORTHBOUND ON-ROAD MOTORIST SURVEY

Motorist Information Survey

The Washington State Department of Transportation and the Lniversity or Washington are working together to improve the mratfic
information you receive before and during your travel on Seattie area freewavs. To make tratfic information more effective for
you. we need 10 know about your commute and use of trartic information. Please fiil out this questionnaire carefully, selecting the
most appropriate answers for vour situation. Feel free 1o add short comments to the right of vour answer 1f it requires explanation.
All responses are contidenrtad.

A. Your Commute

L. Inanaverage week. low many duvs do vou drive any portion ot north bound I-5 10 work?
Jd7 s a3 34 43 a2 2ai dn

2. If you use [-5, where do vou usuaiis enter and exit {-3 "vhen vou commute?

Northbound—-  Enter  [-3:
Exit I-5:
Southbouna—  Enter -3
Exit -3
3. Estimate vour driving . . .
Distance between heme and work. excluding detours and errands: miles.
Time from home 10 work. exciuding detours and errands: minutes
Time from work to home, exciuding detours and errands: minures
4. How much flexibility i~ there n the ume when you . . . L
Leave home for work QAlot 3 Some O Very linle
Leave work for home J Aot dJ Some a Very littte
Arrive at work dAlot J Some Q) Very littie
Armve at home Aot < Some < Very litle

N

How much stress 4o vou experience during vour usuai commute to and trom work?
dAlot 4 Some - Very little

6. Dunng your commute. jow much importance do you place on .

Saving commmute time DAlo =1 Some 3 Very lintle
Reducing commute distance < A tor - Sume 2 Verv iittle
Increasing commute safety JAlo < Some 3 Very little
Increasmg commuie enjovment 2 A lot - Sume d Very little

How manv peopie rincluding voursert) usuadiv are 1n (e cur when vou commute !
< 7 =more - - p

B. Your Route Choices

1. How familiar are vou with southmorth routes that can oe usea as aitemanves (o -3
d Very 2 Somewnat < Not at ail

4

2. How often do vou mouity or change the route vou travei from . . .
Homewowork O Frequendy QO Sometimes O Rarely
Work to home 1 Frequentiv J Sometimes ] Rarely

1 ore «r
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3.

1.

How often do the roliowing tactors atfect vour choice of commuting routes’?

Erequentiv Sometimes Rarely
a

Traffic reports and messages Q Q
Actual iraffic congestion 2 . 3 N
Timeofdsy.. . B Qe B
Weather condmons . o 3 . ] e o
ﬁﬁﬁh@€iLW"fJ;;D a -

Errands | a

Where are vou meost Jikely to choose vour commuting route? (Check only one.)
2 Before ieaving home or work < While driving on city and county streets
2 When approaching entrance ramps - While driving on freeways

When vou are commuting. what length of delay on a freeway would cause you to divert to . . .
An altermate route that vou know __ minutes
An alternate route that vou do not know minutes

C. Traitic information

L9 %)

.*_

th

How much help do vou get from iratfic information delivered by .

Aot Sume g_g little Neverused

Television

Electronic message sign over the freewayv
Advisory radio indicated by freeway sign
Commercial racto station

Phone

CUDUD
guoLgo
nubuo
CupdUD

When vou are on the freeway. how often does traffic informanon cause vou to divert to an alternate route?
3 Frequentty d Sometimes 2 Rarely - Never receive information

Before vou drive. how often does tratfic information influence . . .

Frequentiv  Sometimes Rarely Neverreceive
Q .

The time you leave o Q g Q
Your means of ransportation ¢.g.. ¢ar, pus) 3 o2 d 3
Your route choice Q Q Q Q

From which medium would vou prefer to receive tratfic information. . .

Before driving (Check oniv one.)
dTY 2 Phone  JCommercial radio station 3 CB Radio

Whije driving (Check oniy one.)
J Phone J Electronic message sign over rreeway - CB Radio
< Commercial radic station d Advisory radio indicated by flashing iights on treeway stzn

At what point do vou preter to recerve matfic information’ {Check oniv one.)
2 Before ieaving home or work < Whiie driving on city and county streets

- When approaciiing entrance ramos 3 While driving on rreeways

If continuai up-to-the-minute tratfic information were avaiiable in the foilowing wavs. wouid vou use them

Traffic infosnation delivered via phone bot iine s .. DYes QNo
Radio station dedicated to traffic information dYes 2 No
Traffic information received by compuser at home or work - QO Yes -QONo-
Cabie TV starion dedicated to trarfic informaton - Yes JdNo
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Which of these services would vou like to see developed first! (Check only one.)
Q Traffic information delivered via phone hot line-
- Radio station dedicated to traffic information
Q Traffic information received by computer at home or work
d Cable TV stauon dedicaied to traffic information

Which ot the followinyg are available to vou? (Check all those items that are usualiy in working order..
3 Office
d Oftice

- Home
- Home

Phone:
Compurer:

0. Lake Wasnington Bridge Users

[T vou use either SR-320 or 1-90), please answer this secrion. Otherwise. skip to the next section «3eciuon €.

(1]

[n an average week. low many days go you use the tollowing routes to commute across or around

Lake Washingron!

I-90 Bridge
SR-520 Bridge
1405 North
{-4038 South

(BN SRWES
pugs

Which source of trarfic information do vou most prefer (o use in selecting a bridge tor commuting 10
work over Lake Washington? 1Check oniy one.!

aQTVv

- Electronic message sign over the treeway
1 Advisory radio indicated by freeway sign

2 Commercial radio station
2 Phone c

None

Where are your most fikelv 1o choose the bridee vou use tor communng 1o work over Lake Washingion !

«Check oniv one,)
- Before 1eaving home or work
2 When approaching entrance ramps

For Classification Purposes

\What 1s vour nome Zip Code?
= Maie
d Mamed

e VO: a Femuaie

\re vou: 3 Unmarmea

‘Nhat s vour age!?

A Car

LOdgrs
L e
Lo g
Lok
Loy

< While gnving on citv ana county streets
- While anving on rreewavs

What is vour work Zip Code!

What 15 vour annual income, before taxes. for voursetf angd tor vour entire nousenola !

Yourself; Towal Household;
£ No income Q No income -

- Under 310.000 2 Under $10.000
Q 10,000-19,999 a 10,000-19,999
3 20.000-29.999 | 20.(]00-29.999
£130.000-39.999 0130,000-39'999
3 10.000-49.999 2 30.000-49 999
0 So000-59.999 2 50.000-59.999
- 60.000-74.999 3 60.000-74.999
33 75,000-100.,000 0 75.000-100,000
3 Over {00.000 4 Over 1O0.U)
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7. Would vou be willing to come 1o the University campus (0 take part in 2 foilow-up interview about vour use of traffic
information. If so. please fill out the following. All information wiil be kept confidential.

Name:

Address:

Ciy/Zip:

Phone number at:  Home Work

Thank vou very much for participating in this effort 10 improve Seartle tratfic intormation,

"vessadau st dwers oy voq ew Tt douqg
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APPENDIX B: SOUTHBOUND ON-ROAD MOTORIST SURVEY

Motorist Information Survey

The Washington State Department of Transportation and the University of Washington are
working together to improve the traffic information you receive before and during your travei on
Seattle area freeways. To make traffic information more effective for you. we need to know about
your commute and use of tratfic information. Please fill out this questionnaire carefully.
selecting the most appropriate answers for your situation. Feel free to add short comments to the
right of your answer if it requires explanation. All responses are confidenuial.

A. Your Commute

1. Inan average week. how many days do vou drive -3 to or from work anvwhere
between Lynnwooa and downtown Seattle?

7 a6 a3 24 A3 J2 J1 40
(If zero. please skip to Secuon L. next page.:

2. Please tell us where vou usuatly enter and exat [-3 wnen vou commute.
Southbound-- Enter {-3:
Exit 1-3:
Northbouna-- Enter i-5:
Exit I-5:

X, Estimate your dnving . . .

Distance between home and work, excluding detours and errands: miles
Time from home to work. excluding detours and errands: mnues
Time from work to home. excluding detours and errands: minuies

1. How much flexibility is there 1n the ume when vou . . .
Leave home for work JAlot 3 Some 2 Very linle
Leave work for home JAlot 2 Some d Verv little

el

[How much stress do vou experience quring your usuai commuie (0 ana from work?

JAAlot d Some 2 Verv uttle
. Dunng your commute. how much importance d¢ vou place in.. . .
Saving commute time dAlot 3 Some 3 Very lintte
Reducing commute distance Al 2 Some A Very linle
Increasing commute safetv TAlo 2 Some  Verv little
eSS el WLURTRSR et - —uine -

~d

How many peopie tincludine yourset) usualy are 1n ne car wnen vou commue !
J 5 or more a4 =3 d 2 =i

B. Your Route Choices

1. How famitiar are vou with north/south routes (Rt can ce usea s dilermauves o i-3?
3 Very - Somewnhat 2 Not at ail

2. How ofien do you modify or change the route vou rave: from . . .
Home te work a Frequently d Sometimes - Rarety
"Nork to home - Frequentty = Somenmes = arety

' pir=1
QT * =13

wd
3 )



LFY]

How otten do the following factors affect vour choice of commuting routes?

Froqenly Someumes  Rasiy Comments:
Traffic reports and messages Q Q Q
Actual traffic congestion a | a
Time of day a Q aQ
Weather conditions ] 3 =
Time pressures a Q Q
4. Where are vou most likely to choose your commuting route? (Check gne oniv.)
2 At home or work 3 On ciry streets =2 Near entrance ramps 20nls5

n

When vou are commuung. what length of delay on i-3 would cause vou todivertto . . .
An aiternate route that vou know minutes
An altiernate route that vou do not know minutes

€. Traffic Information

i.  From which meaia have vou ever received trartic information/?
+Check il that appiy in eacn coiumn. )

Before agving While driving
v 2 —

Electroruc message sign over i-5 --- 3
Advisory radio indicated by flashing lights on highway sign - a
Commerciai radio stauon 3 -
Phone ] 4 !
B Radio | 3 3
None a Cl i

2. From wnicn megium would vou prefer to receive raffic informaton.!
«Check gne oniy in each column. )

ColumnA  Column B :
31 g Whil g l
TV 0 ——

Electronic message sign over [-5 --e 3
Advisory radio indicated by flashing iights on highway sign - d
Commercial ragio station =’ 3 '
Phone a Q ‘
CB Radio 2 3 o
3. How much help do vou get from ratfic information delivered by . ., .
Aot Some ~erv ngle Never used .
v a 2 | Q
Elecmonic message s1gn over i-3 a 2 2 3
Advisory radio indicated by highway sign 3 2 a a I ,
Commercial radio stanon 3 3 3 2 |
Telephone highway construction hot line 3 =] a a
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4. When you are on 1.5, how often does traffic information cause you to divert (o an aiternate route’

3 Frequently 1 Sometimes 3 Rareiv 2 Never receive information Comments:
3.  Before you drive. how ofien does traffic information influence . . .
Frequently  Someumes Rareiy ~ Neverreceive
The time you leave a 3 = |
Your means of transportation {e.g.. car. bus) 3 3 3 3
Your route choice Q . . 3
5. At what pon do vou prefer to receive tratfic information? :Check une oniv.)
1 Before driving 2 On city streets 1 Near encrance ramos A0nls?
- It continual up-to-the-minute traffic information were available in the tfollowing ways, would vou use i
them!
Tratfic information delivered via phone hot line 3 Yes d No \
Radio station gedicated 1o trartic information 3 Yes 2 No
Tratfic information delivered via computer 3 Yes A No
Cable TV staton dedicated to tratfic information 3 Yex A No ;
cod
. ‘Which of these services wouid vou like to see deveioped first? (Check one ondy.) i !
]
1 Traffic information delivered via phone hot line ! 1 '
2 Radio stanon dedicated to tratfic information
2 Traffic information delivered via computer |
3 Cable TV -tation dedicated to traffic infermauon :
s “Vhich ot the tollowing are available to vou? (Check all those itens that are usuallv in l
working oraer. ) !
: |
Radio: < Home 2 Oftice 3 Car o
Phone: < Home A Office & Car . 1. :
TV: 2 Home 2 Office o
TV cable nook-up: d Home < Office P
Compuier: 2 Home 3 Office 1
I
D. For Classification Purposes
"¥hat 1s your home Zip Code? “Tour work Zin«Code? Do l
i [
2. Arevouw: 2 Male - Femaie Lo
o wrose) T Under31 T30 TA.°0 231ed 263 and over :
- cvrlidl 1 Gle ANAUR INCOME, DCIOIS WiXes, ol VOUT COUIC AOUSCROM . '
Totai I b
Hoysenojd bl
No income 3 oy
Under $10.000 o] A
10.000-19,999 4 Lo L
20.000-29.999 3 S
30,000-39,999 d 1 ' |
40,000-49.999 4 | P
50,000-59,999 d ]| ,‘ !
60.000-74.999 3 I
75,000-100,000 3
Over 100.000 -
iy

wl
~y



Would you be willing to take part in a follow-up interview about your use of traffic information? If so. please fill
out the following. A more detailed discussion of vour commute would help us improve vour travel on Seattle
freeways. All information wiil be kept confidental.

Name:

Occupaton:
Address:

Phone number ac  Home Work

Thank you very much for participating in this effort to improve Seattle traific information.
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APPENDIX C: SCREEN DESIGN, PRELIMINARY FINDINGS

Before designing the screen for Traffic Reporter, we investigated previous studies as well
as conducting our own surveys in order to understand the human factors aspects of screen design
and to apply that understanding to Traffic Reporter’s screen. This appendix describes the results
of those studies. The areas discussed are (1) end user and task, (2) cognitive processes, (3)
memory load and coding, (4) grouping, (5) continuity and closure, (6), color, (7) text, (8)

graphics, and (9) icons.

End User and Task

The first, and perhaps most critical aspect of screen design, is to understand the end user
and the task. End users must be involved in the design process from the inception of the project.
In this study, the commuter’s input is invaluable in determining and verifying screen usability. A
screen may "look nice" and be easy for the designer and his peers to use, but a screen is ineffective

if it does not convey the appropriate message to the intended users.

Cognitive Processes

Motorists' cognitive processes are compiex but important 0 the development of effective
traffic information screens. In terms of cognitive processes, Gould (1) provides a good summary
of human cognitive abilities related to navigation systems. Perceptual codiag occurs by higher
centers in the cortex. A code may be defined as a stored representation or abstraction of an object.
It is thought that the information is matched (mapped) with a neural code that was learned and

stored in the cortex. This level of "understanding" of a stimulus is referred to as perception (2).
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The task and nature of the stimulus both impact the complexity of the mapping that occurs,
which in turn influences a user’s response time and decision making. At the lowest level of
complexity, simple detection is required. Higher leveis of complexity involve multidimensional
considerations and require identification and categorization of a stimulus. The traffic information
screen designer should strive to minimize the mental re-coding of displayed information. This
should result in faster responses, less errors, and less required learning. For example, when
displaying time, a digital format should be used rather than presenting clocks with moving hands

because less re-coding is required.

Memory Load and Coding

Working memory is also referred to as short-term memory by some authors. This memory
only lasts approximately 15 seconds (3). The only way to retain information in working memory
for a longer period of time is by rehearsal. Rehearsal requires directed attention. Even after
rehearsal, information in working memory decays over time. Upon awakening, commuters are
unlikely to be as alert and able to direct attention as they are later in the day. For these reasons, it is
desirable 1o present traffic information within a 15 second period if possible.

The maximum number of items, or chunks of information, that can be retained in working
memory without rehearsal is seven plus or minus two (4). As much as possible, items should be
chunked for the user in a meaningful way to reduce the working memory load.

Working memory is transferred into long-term memory by processes of coding. The
coding process involves attaching meaning to the information and relating/pairing this information
to information already in long-term memory. The more relations that can be formed, the higher the

probability that the information will be retained (3).
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The choice of coding should be determined on a case by case basis using analytical
techniques. The combination of analysis and simulation provides a powerful approach to

designing a screen display (6.

Grouping ‘

Visual information should be grouped in a manner that is meaningful to the motorist and
provides structure to the task. The Gestalt theory of grouping information suggests that by
applying several grouping concepts, it is possible for the human to be able to understand the
material more rapidly and to do so subconsciously. For example, the divisions between
paragraphs suggest that the text grouping is to be treated as a cohesive, related thought. A reader

usually doesn't think of this consciously.

Continuity and Closure

The concepts of continuity and closure may require further explanaton. An every-day
example of continuity is the output of a dot-matrix printer. Each character on a page is composed
of a series of dots. If viewed closely, it is possible to see each dot. But when the text is read,
characters are perceived, not numerous tiny dots. The position of the dots has conveyed the
continuity of a single character. When developing traffic information screens, the principle of
continuity may be used when developing map segments, or when developing a progressive display
of arrows intended to suggest direction of travel.

Closure is closely related to continuity but is concerned with outline forms. The closure
concept states that only portions of a stimulus may be necessary (o suggesi a complete entity. An
example would be the angled corners of a box. If only the corners are present, a person is usually

able to imagine the entire object.
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Color

Color is an extremely important consideration in the design of screens for the display of
raffic information. Colors are powerful visual stimulants for humans. When a motorist sees a
screen for the first time, the characteristic of the screen that is usually noted first is color (Z, §).
Because of this, color can be used very effectively to focus a motorist's attention. Also, paraliel
mental processing of color is extremely efficient (9, 10, 11, 12). Paralle! processing refers to the
ability of the human to recognize and understand the code of color as well as a second code
simultaneously. In addition, color adds a third dimension to an otherwise two-dimensional surface
(13). But, inappropriate use of color can result in worse performance than if it were not used at all
(14, 13).

The primary benefit of color in alphanumeric displays is to aid in rapid detection and
grouping of information (16, 17, 18). Color is especially useful if the screen is already dense with
information (16, 13) or the user is an inexperienced screen user (18, 13). Grouping of information
with color is especially effective because areas with similar colors are recalled together (19). Other
valid uses include marking out-of-tolerance, new or critical data, and de-emphasizing data (20, 21,
22).

It is very easy to use color inappropriately. In terms of tasks, color appears to be poor for
identification, categorization (naming), and memorization of objects (18). Mental representations
constructed for these tasks do not seem to require color. In terms of motonsts, different groups
may have different expectations for color meanings, and different abilities to perceive colors. Of
all the coding methods, color is perhaps the most non-intuitive and so, the most misapplied. An
appropriate acronym for use of color in displays would be CCC (Careful, Conservative and

Consistent). All the following guidelines support this thinking.

C.4



Color should be used conservatively in the design of motorist information screens.
Beginning from a monochromatic screen, it is wise to add only colors essential in aiding the
motorist make a driving decision (23). The use of color to provide variety or to make a screen
more "attractive” should be avoided. Large numbers of colors tend to lengthen search times and
thus, should be minimized (18). Also, regions that are busy with color tend to be confused with
other colorful regions (24). The display should work well without color first. In other words, it is
poor design to try to compensate for a poorly formatted display with the addition of colors (23).

The designer must be conscious of the limitations motorists have in perceiving color.
Motorists gender and age can impact the perception of color. Males constituted 51% of the
commuting population in the area of our study. Also, approximately 8% of men have week or
abnormal color perception (26, 27, 22, 28 ). The two most common forms of color vision
deficiencies are the inability to discriminate red-green and blue-yellow (29). For this reason, it is
important to use primary colors. But, saturated blue is difficult to focus on. This is especially true
for older individuals (14). Note that 13.8% of the commuting population we studied is over 50
years of age. Saturated blue should be replaced with light blue except when used for background.

Consistency is extremely important for effective use of color. Itis important to use color
consistently both within a screen and between screens (14, 30). Within a screen, color codes
should be defined, if not previously defined, and used consistently. giving only one meaning to a
color (31, 7, 20, 32, 33). Colors that are close on the color spectrum should be avoided unless the
intent is to show a close relationship (27, 18). Contrasting colors such as red, btue, green and
white are good choices.

One barrier 10 good color screen design may be the preferences of motorists. The colors
that users are comfortable with may be preferred to technically superior choices (18). It seems

human nature to avoid change, even if the change would be for the better. During final screen
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testing, this aspect of human behavior should be weighed against initial design choices that are
technically sound.

The ambient illumination of a motorists home television screen impacts their perception of
color and cannot be controlled by the screen designer. High levels of ambient illumination reduce
the perceived saturation and contrast, and so limit the number of colors that can be detected. This

adds support to the design criteria of limiting the number of colors used and using saturated colors.

Text
When designing the textual components of traffic information screens, text shape, size,
spacing, grouping, wording, and color should be considered. Extensive work has been done in

the area of displaying text, so only a capsulated summary is provided here.

Sh Numbers: F

Three factors should be considered when selecting the shape of letters and numbers: stroke
width, width-height ratio and style or font. The stroke width is the ratio of thickness of the stroke
to the height of the character. The most readable characters have a ratio of 1:6to 1:8.

The width-height ratio is the ratio of the width to height of the characters. The most
commonly used ratio is 3:5 (3), others suggest 3:4 (34).

There are numerous fonts, but all are not equally readable. There is conflicting literature
regarding readability of fonts. Tufte (33) found that Sans Serif font, with the sheriffs or little
flourishes, resulted in poor readability. Cornog and Rose (36) found the most readable commonty
available style of font to be Roman or Sans Serif, without sheriffs. In general, when designing
motorist information screens, simple block letters should be used for maximum readability, while

script or any similarly shaped characters be avoided.
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Headings

Bold faced capital characters are preferable for headings, but regular lower case text is more
legible for longer sections of text (37). Reading of passages in all caps tends to be slower and thus
is poor design. If an arbitrary code of traffic information is displayed that is made up of more than

one letter, then it is best to use all lower or upper case letters (38).

Text Size

Text size is as important as text shape. A motorist with 20/20 vision can discriminate a
stroke width of 1 minute of arc. This translates to a character height of 0.14 inches (0.35cm) when
viewed from a distance of 8 feet (2.4m). But, this is a minimum character size for a person with
perfect vision and viewing printed material. The poorer display characteristics of most home
televisions and large viewing distances calls for a character size of 0.5-linch (1.3-2.5cm) in

height. Many findings support this recommendation (39, 40, 41, 42, 43, 34).

Text Spacing

The spacing of text can influence its readability. Relatively densely packed text aids quick
scanning and comprehension because it takes less ocular work (44, 43). But the appropriate level
of packing is dependent on the screen's resolution as well as other factors such as brighmess and

color. In addition to proper spacing, text should be grouped appropriately.
Text Sequence

Sequences of alphanumeric text can be remembered more easily if they are grouped in sets

of approximately seven characters (46). This is based on the seven plus or minus two rule
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mentioned earlier. Structured formatting has also been found superior to narrative in terms of

speed of learning (47).

Text Grouping

Screen complexity matrices were developed by Tullis (48) as an objective and standard
means of evaluating screen complexity. These measures result in several important guidelines for
text grouping. First, clusters of text should be separated by no more than one space horizontally
and should be on adjacent lines vertically. Second, screens are easier to read if they are low in
density. Schneiderman (49) concluded that a well grouped screen is one with a low to moderate

number of groups (6-15). Last, blocks that start in the same column tend to lower layout

complexity.
Text Wording

In addition to choosing the most advantageous manner to group text, the message itself
must be worded so that the motorist understands the message. Active statements are easier o
understand than passive or negative ones (50). For example:

Accident ahead can be avoided by exiting 80th to Aurora.  Passtive

Accident ahead, continuing on I-5 is not advised. Negative

Accident ahead, exit 80th to Aurora. Active
Text written in the passive voice have less information and reduces response time (1)

Negative statements do not explicitly state the desired action. This forces the motorist to first

understand what they are not to do, before they can conclude the proper action.
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Graphics
In addition to the careful use of color, graphics can be a very powerful communicative tool.
Graphics increase the rate at which humans can extract, process, understand, and respond to
relevant information. Vast amounts of information can be transferred quickly through graphics
(52). This rapid wansfer is possible because the data are presented in a form that permits rapid
recognition of amounts, trends and relationships. A motorist's ability to grasp waffic information
presented graphically is much more fundamental than the ability to work with data presented
verbally or numerically (33).
Graphics are at their best when displaying large amounts of data with complex
relationships. Prime uses for graphics are to:
(1) Reduce screen density.
(2) Map relationships between physical entities.
(3) Show complex relationships.
4@ Show trends.
(5) Display geographical data (maps).

(6) Show limits.

Graphics can be used to greatly reduce the volume of text required to describe data,
especially when the relationships are complex. For example, a traffic map is much easier to
understand then a long textual description. The relationships between physical entities are more
quickly understood when presented graphically. Also, trends that are quite difficult 1 extract trom
tabular data should be displayed graphically. Line and bar graphs convey the information much
more rapidly than data in tabular form (34, 55). Line graphs are typically more effective than bar

graphs for displaying trends (36, 53). Line graphs are used extensively in Statistical Quality
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Control to display limits of variables. The limit lines allow the user to determine the performance
of the data by seeing how far the data points are within specified limits. This type of graph may be
a useful alternative method of displaying travel time estimates. The limit lines would represent
typical speeds based on historical data.

When constructing graphics, it is important to observe the seven plus or minus two rule
mentioned earlier. The more complex the relationships, the more important it is to limit the number
of relationships conveyed on a single screen through successive decomposition of the information.
For example, this thinking may be applied when suggesting an alternite route by providing an
exploded view of a map.

It is all too easy to construct misleading graphics. The designer should prevent distortions
due to manipulation of scales by showing the zero base on charts. Although three-dimensional
graphs are now widely available, they convey disproportionate size and so are best avoided in
circumstances that require accurate interpolation (37, 33).

The physical location of graphics in relation to text in a traffic information screen is
dependent on the relationship of the graphic to the text as well as the motmist's task. Again, many
of the guidelines mentioned earlier can be applied. No single blanket rule exists for placement ot
text with graphics. The placement of the text in a vertical, horizontal or clockwise manner around a
graph is not as critical as consistency and matching the motorist's expectations for the task of

selecting a driving option (38).

Icons
Motorists frequently rely on physical analogies to construct a mental model, so the use of
icons should exploit this tendency. Icons are referred to in the broad sense, meaning both

miniature images of objects such as trash cans and file folders, or representations of actions such
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as cursors. The main benefit of using icons in traffic information screens would be to reduce
screen density. The underlying reason icons speed the user's response is because icons do not
require the re-coding that words do. Also, learning symbols is rapid and accurate, even by
different cultures (59).

Considerable testing has been done to determine if there are shapes that have a universal
meaning and so are candidates for icons. Unfortunately, the list of meanings that shouid be
conveyed is much longer then the number of tested shapes, and so the designer is often forced o
design icons. Dreyfus (60), provides a large collection of symbols that are commonly excepted to
have "universal" meaning.

When forming an icon, it is important to provide the correct emphasis and de-emphasis.
Emphasis should be given to the graphical features that distinguish the object from other objects,
and all other features should be de-emphasized. For example, when developing the icon for a car,
the side view outline of a typical car may be all that is required. The bulge of the cab and the
proportions of the vehicle are likely characteristics that would separate this icon from that of a bus
or motorcycle.

Traffic icons should be simple in terms of both structure and color. Icons should be
composed of no more than two dimensions to aid in rapid interpretation (61). The addition of extra
detail/information to an icon slows the mental processing of core, symbol information (62). In
other words, there is a trade-off between the amount of detail in the symbol and the speed of
manipulation. Insufficient detail results in an unrecognizable icon, while too much detail results in
a slow response. If the task is to distinguish cars from buses and motorcycles, then a rectangle
would likely be an example of insufficient detail, while a fully rendered quarter view of a vehicle
would represent unnecessary detail. Filled figures are superior to outline figures (63), and closed

figures should be used unless there is a reason for the outline to be discontinuous (64, 65).



In terms of color, traffic screen icons should be limited in hue and combinations of hue,
saturation and brightness (66, 67). When using light colored symbols on a dark background,
yellow-green is effective. Also, brightness and contrast of symbols seems to more important than
it's color (43).

Abstract symbols are much more difficult to comprehend than are pictographs, which
represent the intended message (68). Also, as is always the case, it is important to remain
consistent in use, appearance, and location (23). Standards for evaluating symbols for public use
have been developed by Zwaga and Esterby (69).

As attractive as icons are, they are limited in use. A verbal description should not be forced
into iconic form. It may be best to leave a term in text form to avoid confusion or to use another

means of representing the term (7Q).
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APPENDIX: D
Calculation Methodology

Velocity Calculation

One of the goals of this project is to calculate velocity of traffic at specific points in the I5
corridor. To this end a derivation of velocity from the data collected (as defined by TSMC
personnel) is developed.

The classical relationship that is the basis for the velocity estimate is:

q

‘U=E

where
v = vehicle velocity in miles per hour

q = traffic flow in vehicles per hour

& = traffic density in vehicles per mile.

Volume to flow conversion:

The relationship between the first quantity measured by TSMC, labeled volume (Vol), and
traffic flow is straightforward. Vol is actuations of a loop per unit time (five minutes in
TSMC practice) and an actuation is considered by TSMC to be a vehicle passing over the
loop. Therefor a constant of 12 (five minute intervals per hour) is the conversion:

g=12x Vol.

Occupancy to density conversion:

Tlhe second value available from TSMC is called Occupancy (Oce) and is defined to be
the time during which a loop is occupied divided by some total time (or fraction of the
total time that a car is present) times 100. The conversion from Occupancy to flow is less
straightforward.

The time in the region of the detector per vehicle is the sum of two components, the time
for the front of a vehicle to pass over the detector’s region of sensitivity (/4) and the time
for a vehicle of length I, to exit the region. Time of Occupation of a loop is:

To =/,‘;zt—)dz+[.:€§dx.
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The “total time” in a region of length D is:

rof ] g

Occupancy as defined by TSMC is:

g

Oce =

1 1
] dz 4 dz
p ¥(z) /: v(z)

/ 'a(l:c)dz + »[,_ v];c)dz .

where the “total distance ” in the denominator is normalized to one mile. The velocity is
assumed constant over the sensing region resulting in:

L(la +1,)
Occ = 2 tn)
(D + 1)

The relationship between traffic flow and occupancy is assumed to be:
k = g(Oec)
Using some assumptions a value for g is determined. Assuming:

v = constani

lg = 8(feet)

I, = 16(feet)

D = 5280( feet/mile).

A ﬁlue of ¢ = 2.2 (vehicles per mile) can be obtained. This appears to be the mechanism
used by TSMC.

Finally if the above is correct the vehicle velocity in terms of the TSMC data, on a per
lane basis, is:

_ 12(Vol)

T 2.2(0ce)
The data provided by TSMC, in the files provided to date, is a sum over the number of

lanes (n;) at each location. If this is the format of the real time data then the local velocity
is:

o 12(Vol)
Y= 32(0cc)m,
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It is noteworthy that traffic conditions are not factored into this estimate. Traffic theory
seems to indicate this may be an oversight; however, given the available data this may be
the best assumption set for this initial implementation of this application.

This module of the RTMIS should be implemented in a manner that allows for future
replacement with an estimation process that incorporates traffic density estimates in the
velocity calculation.

Travel Time Derived from Traffic Velocity

The speed of a vehicle moving in a given direction (velocity) is assumed to change linearly
between estimates made at the sensing stations.

Tipl — Ty

The travel time (in the direction of traffic flow between any two stations located at z; and

Ti+1 is:
Figd 1
Titl =/ dz.
zi

v(z)

Now define:
Av=v;41 — v

Az =24y — 34
and the travel time is written:
®itl 1
Titi ='/=.- v.-_+z_§—:_dz.

Integration results in:
it

T —-é—{l ( ﬁ_}_ )i:
i+l = A‘U n xAz v %

Applying the limits,

o =22 (i (e (22) ) —in (= (22) )}

Now apply a linear transformation so that each ;41 can be used for total trip time esti-
mates.

Il'—io
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Tiy1 — (9?.'+1 - 31) = Az
results in:

%

This result while analytically correct, is difficult to implement numerically in the area
where v; & v;4, and Av & 0. However, much of the operating envelope for this project is
in this region. To overcome this difficulty expand the result as a (Taylor) power series:

Ti41 = 2A:-:{ 1 + (Av) ( - )3 + (Av)‘ ( 1 )5 - }

vig1 + i 3 vig1 + v 3 vig1 + v

It is noteworthy that this series expansion has none of the numeric difficuities inhercnt in
the analytical result, particularly in the most likely region of operation for this project.
Further because of the relationships of the powers to which the variables are raised these
polynomials can be evaluated efficiently.

The number of terms used in this series will effect the accuracy of the resulting travel time
estimate. The percentage error in the estimate is:

A Crea il

e(n,v;,vi41) = ll—- _A_’if (vi“) J x 100.
Av " v

Some initial numerical experiments indicate that the use of three terms in the series pro-
vides a maximum error range between 3 and 4 percent. An additional five terms (total 8}
reduces this only by one percent. These ranges are approximate since the error depends
on several variables as well as the region over which it is being estimated (due to the poor
numerical properties of {n(z) when z — 1 and j‘lT when §v — 0).

This is the proposed mechanism to estimate the travel time between stations. The total
travel time (T') between two sites will be the sum of all the travel time estimates (7:4,)
for the stations between the sites.

T = Z Ti41

where

r.'+1z2Az{ ! +(A")2( 1 )"’+(Av)‘( ] )5}

Vit1 + v 3 Vit1 + 0; b] Vig1 + ¥

In this way the time between any two sites, beginning and terminating at stations, can be
calculated.
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UNIVERSITY OF WASHINGTON
CONSENT FORM

USABILITY TESTING OF REAL TIME TRAFFIC INFORMATION SYSTEM
(TRAFFIC REPORTER)

Investigator: Jan M. Spyridakis
Department of Technical Communication
College of Engineering, FH-40
206/543-2567

Investigators statement:

Purpose and Benetits
We are interested in determining user response 10 a real-time commuter information system known as “Traffic
Reporter.” “Traffic Reporter” can aiter the way we currently receive traffic intormation.

Procedures
If you agree to participate in this study, you will be given a guestiornaire 1o fill out which will ask general
questions about your commute. You wili receive an introduction and a demonstration of the cormmuter
information system known as “Tratfic Reporter.” You wili be given a short tutorial to acquaint you with the
system. Finally, you will be given a set of tasks to pertorm on the system; these tasks wili be interspersed with
questions asking your opinions about the system. You will be asked to read all tasks and questions aloud, as
weil as to try to “talk through” your thought processes and actions while pertorming the tasks. Your response
will be timed and tape-recoraed.

Risks, Stress, and Discomfort
The only stress associated with this study is the normal stress associated with any non-graded test taking
activity and any possible trustration associated with looking at and using a computer appfication. You have the
right to withdraw from this study at any time.

Othar Intormation
Your identity will remain contidential. Only the investigator will have access to the data and that data will be
retained for three years. You may refuse to participate or may withdraw from the study at any time without
penalty.

%m*—‘..'l«.; _’.‘; (f-:'-:f-‘&i j/\')/,_‘;/
Wd investugator S Date

Subject’s statement:
The study described above has been explained to me. | voiuntarily consent to panicipate in this activitv. | have
haa an opportunity to ask questions. | understand that future questions | may have about the researcn or aoout
my nghts as a subject will be answered by the investigator listed above.

Sigrasture ot Sublect Oae
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SUBJECT PROFILE QUESTIONNAIRE

L_INFORMATION ABOUT YOUR COMMUTE

1. How often do you commute on [-5?
— Less than 1 day a week __ 1.2 days/wk — 3-4 days/wk ___ 5+ days/wk

2. a. What is the nearest I-5 ramp:
To your home?
To your work?

b. Do you use these ramps for your commute? _____ Yes No

¢. If no, which entrance or exit ramps do you use?

Northbound --- Enter I-5:
Exit I-5;

Southbound --- Enter I-5:
Exit ]-5:

3. At what time, or between what times, do you usually;
Go to work? AM
Leave work? PM

4. How often do you modify or change your route to work?
— Rarely ___ Sometimes ___ Frequently

5. How often do you modify or change your route from work?
— Rarely ___ Sometimes ___ Frequently

6. When do you choose your commuting route?
Before leaving home/work
While driving on city/county streets
While driving on freeways
Other (Please specify: )

7. Before you drive how often does traffic information influence:
The time you go to work — Never __ Rarely __ Sometimes ___ Frequently
The time you leave work — Never __ Rarely __ Sometimes Frequently
Your travel mode (e.g., car, bus) ___ Never __ Rarely __ Sometimes ___ Frequently
Your route choice — Never __ Rarely _ Sometimes — Frequently

8. How familiar are you with alternate routes for your commute?
Not at all ___ Somewhat ___ Very

9. How familiar are you with alternate modes of transportation (e.g., bus, vanpool) for your
commute?
—Not at all __ Somewhat __ Very
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SUBJECT PROFILE QUESTIONNAIRE (Page 2)

10. a. Are you responsible for picking up/dropping off others:

On your way to work? _ Yes No

On your way fromwork? ______Yes ____No
b. If yes, do these responsibilities affect your:

Departure time? __ Yes No

Route choice? — Yes ___ _No

Mode choice? o Yes No

II. PERSONAL/ COMPUTER USE - The information obtained in this part of the
questionnaire is confidentigl. and will not in any way be linked to your name,

1. a. Job title:

b. Number of years with present employer?
2. a. Do you have a computer at your desk at work?
___Yes __ No ___ Notatmy desk, but there is one I can use anytime
b. If yes, how many days a week do you use a computer at work?
___ Lessthan 1 daya week ___ 1-2days/'wk ___ 3-4 days/'wk __ 5+ days/wk
3. a. Do you have a computer at home?
— Yes ___No
b. If yes, how many days a week do you use a computer at home?
___ Lessthan 1dayaweek ___ 1-2days/wk __ 3-4 days/wk __ 5+ days/wk

Thank you for completing this questionnaire, In a few minutes, we will have you evaluate the
traffic system.
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Intro/Demo for 'Traffic Reporter’

(Preface -- We NEED your input. We are using you to help test the system--you are

Intro:

Demo:

not being tested. I am going to be reading aloud from this page so all
subjects see/hear the same thing. I will be reading this out loud, so that
all of our evaluators will hear the same thing.)

This program is a model of a system designed to assist commuters in
making decisions about their commute before they even get in their cars.
Specifically, Traffic Reporter helps you to decide whether to leave at
different times or to choose different routes than normal. Currently
"Traffic Reporter‘only shows a limited portion of freeway and can only
perform limited functions. As with all models, there are some areas that
may still have a few problems.

I would like to briefly acquaint you with the screen, the mouse, and the
functions of the system.

Point to all these things as explained.}
First, let’s look a little bit at the screen.
At the very top of the screen notice the title --Traffic Reporter: I-5. The
portion of I-5 that the system currently maps extends from SW 236 at the
north near Lynnwood, to Dearborn at the south in downtown. As you can
see, "Traffic Reporter” represents I-5 as a schematic map on the main
part of the screen. The left "roadway” represents Southbound, while the
right represents Northbound. Currently, the system doesn't show either
express or carpool lanes.

- Look at the interstate signs and arrows indicating the direction of
travel. (Left side Southbound, right - North)

- Look at the ramps, which are labelled. Notice that most ramps
have two labels--one for Northbound and one for Southbound.

- Look at the "road” which is segmented, each segment having a
color.

- These colors are speed indicators (& they will change as the system
updates). If you look at the lower left portion of the screen, you can see the
legend for these colors. For example, if a segment of roadway is red, then
the speed for that segment is 0-19 mph.

-Look at the menus at the top of the screen labelled File, Options,
Data, Communications, and Help.

The only menu option that you will be using today is the Help menu,
which I will show you how to use in just a little while.

- At the very bottom of the screen is a line that displays today's date
and time, and a data time stamp. Notice that the time on "today's time"
and the data time stamp show virtually the same time, because the
information is "live" and represents continually updating freeway
conditions. (We get this information from sensors in the roadways.)
Notice that the "data time stamp"” updates about once a minute. This
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updated information is reflected in the changing colors (speeds) on the
screen.

Before I demonstrate the system to you, let me first tell you a little bit about
the mouse. With this system, you can perform four different functions. By
using the mouse, you can access these functions and get more detailed
information than is currently on the screen. Notice that the mouse itself
has both a left and a right button. Each button serves a different purpose
as you will see a little later when I demonstrate the system.

-Notice that as I move the mouse around on the desk, it moves a
symbol called a cursor on the screen. If I move the mouse up, the cursor
moves up; if I move it down or sideways, the cursor moves down or
sideways. It only takes a little bit of movement from your hand on the
mouse to make the cursor move around. Ordinarily the shape of the
cursor is an arrow. The cursor’s shape can also change to a magnifying
glass, which allows you to get enlarged views of the freeway or an hour
glass, which is the computer’s way of asking you to wait a minute while it
updates information.

(Demo)
Now I'm going to demonstrate the functions of the system to you. Before we start,
do you have any questions?

By using the mouse, you can interact with the Traffic Reporter system. There are
four functions that can be performed that I will now show you.

(L. Zoom)
The first function that I want to show you is the “zoom” or congestion function. It

allows you to zoom in on areas of congestion to find out what exact speeds traffic is
moving.

When I move the arrow cursor over the freeway, notice that its shape
changes to a magnifying glass.

If I click the left mouse button once while I have the magnifying glass
cursor over a freeway segment, a "zoom" box appears on the left of the
screen.

-In this “zoom” box, notice that you get congestion information for the
section of freeway that you chose. The numbers you see represent speeds
in miles per hour for various freeway segments.

-By moving the mouse and clicking the left button again, you can
keep zooming all around freeway sections. [demo a couple of times], or
you tc):an click on the OK button with the left mouse button [demo] to close
the box.

OK is a way of closing dialog boxes. You always use the left button and click once
in order to close dialog boxes.
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2. Info between 2 points)

Let's imagine we want to find time and speed between an entrance ramp
and an exit ramp.

Another function of the system is to get the average time and the average
speed between two points on either northbound or southbound I-5

If I click on a ramp label, with the left mouse button, for example NE 85
southbound, and then click on another ramp label on the same side of the
freeway--again with the left mouse button, let's say Mercer, a box appears
on the upper right side of the screen that gives me trip information -
between these two points.

-At the top of the box, the system tells you the the direction of travel.
[point to]

-The middle part of the box gives you four additional pieces of
information: the originating or entrance ramp, the destination or exit
ramp, average time (in minutes) for your trip, and the average speed (in
mph) for your trip.

(Point to each, then Demo a couple of times)

-If you want to get information between two other points or if you
want to close the Trip information box, click OK with the left mouse
button.

There are two things you should try to keep in mind:

First - If you make a mistake in selecting your first ramp, just re-click that ramp
and it will no longer be highlighted. If, however, you've mistakenly
chosen your second ramp, you will have to close the dialog box and try
again.

Second-You have to click on two ramps on the same side of the freeway. Traffic
Reporter doesn't allow you to make U-Tums. If you happen to click on
opposite sides of the freeway, i.e., NE 145 southbound and Northgate
northbound, you will get an error message.

The two functions that I just demonstrated to you, "zoom" and clicking on an
entrance and exit, are both accessed by clicking the left mouse button on different
objects. The next two functions that I am going to show you involve double

clickinggithg:theleftmousehlttongrﬂmﬁghtmousebutton. Adouble click is
two clicks in rapid succession.

(3. Info to a destination)

Finally, let's imagine that you have a particular exit in mind, but want to
know time and speed information from various entrances.
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The fourth and final function of the system can do this for you. Let's say
we want to get off of I-5 at Roanoke southbound. Traffic Reporter will
show us time and speed information from all points north of Roanoke.

- Double clicking the left mouse button on a ramp label, Roanocke SB,
will bring up a dialog box on the right of the screen that shows
information from all possible entry points north of there:

a. The direction of travel to that ramp.

b. Average travel time from different entrance ramps.

c. Average speeds from different entrance ramps.

Double clicking the left mouse button on a northbound ramp label will give me the
same type of information, i.e., NB NE 175,
You will still get:

a. The direction of travel to that ramp

b. Average speeds from different origins.

c. Average travel time from different origins.

(4. Info from an origin)

Now let's imagine that you want to find speed and time information for all
possible exits--and--that you are getting on I-5 at a particular entrance.

Another feature of the system allows you to find the time and speed
between your origin (entrance) ramp and all north or south bound exit
ramps depending on your travel direction. For example, if I were going to
get on the freeway at NE 175 and head downtown, I could find average
travel speeds and times to all of the ramps south of NE 175.

- Double clicking the right mouse button on the ramp label NE 175
southbound will allow me to perform this function. When I do that, I will
get a dialog box on the right of the screen that tells me:

a. The direction of travel from the chosen ramp,

b. Average travel time to different exit ramps.

c. Average speeds to different exit ramps.

This function, too, works the same for either north or south.

For example, if I were to get on the freeway heading north at NE 45, I
could find times and speeds to all exits north of 45th by double clicking the
right mouse button on the NE 45 ramp northbound.

The double clicking functions are similar to each other. With a RIGHT double-
click you know which entrance you want to get ON at and you are looking
for information about different exits. With a LEFT double-click, you know
which exit you want to get OFF at and you are looking for information
about different points of entry.

Right ON
Left OFF



The next thing that I am going to do is give you a short tutorial to allow you to
become familiar with the system. At any time during the tutorial or
during the tasks that you will be doing later, you can ask Traffic Reporter
for help on the different mouse functions.

Inokingatthemenuatthetopofﬂ:escreenyouwi]lseeanitemmarked
Help.

All you need to do is point the cursor at help, click the left mouse button
and a box will appear that explains the four functions you just saw. To
close the '"Help" box, click OK.

Remember, you are not being tested in any way. We need your input in order to
evaluate and improve the system and quality of information.



TUTORIAL
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Tutorial for "Traffic Reporter"

Now it is time for you to get comfortable with the traffic system. Below you wiil
find “tasks” broken down by the four functions--zoom, trip information between
two points, information to a specific exit ramp, and information from a specific
entrance ramp that I just demonstrated for you.

In each section below, you will be performing two tasks. In the first task you will
be presented with the question, then you will be given specific instructions telling
vou how to perform the task; for the second task you will only be presented with
the question. If you get stuck, look back to the instructions in the first task.
Please read all of the questions and talk through your actions and responses out
loud as well as writing in your responses.

Mouse Play

Before you start on this tutorial, move the mouse around and watch the cursor
change shapes. Please do not click any mouse buttons now.

Zoom

Task A. Zoom in around Northgate Way. Find the speed at Northgate Wav on
Southbound 1-5.

Instructions:

1. Position the mouse so the cursor is over the freeway section at
Northgate Way.

2. When the cursor becomes a magnifying-giass, click once on the
left mouse button.

3. Notice that the zoom box has appeared on the left side of the
screen. Look at the southbound (left-hand) section of the
freeway at Northgate Way to see the speed.

What is the speed at Northgate southbound?

4. Click OK with the left mouse button to close the zoom box.

Task B. Zoom in around NE 175 to find the northbounad speed.

What is the speed at NE 175 northbound?
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Information between two points

Task A. Find the number of minutes and average speed it takes to travel
between NE 45 and NE 175 northbound.

Instructions:

1.

Position the cursor arrow on the label NE 45/NE 50 on the
northbound (righthand) side of the freeway. (Make sure the
cursor’s shape is an arrow.)

Click the left mouse button. (The label will become
highlighted.)

Move the cursor to the NE 175 label making sure it's an arrow.
Click the left mouse button. (Still on the northbound side of the
freeway.)

Look in the dialog box to find the amount of time it will take you to
travel between NE 45 and NE 175.

Between NE 45 and NE 175, what is your travel time?

. Look in the dialog box to find the average speed.

Between NE 45 and NE 175, what is the average speed?
Click OK to close the dialog box.

B. Find the number of minutes and average speed it will take to travel between
NE 145 and Stewart southbound.

Time from NE 145 to Stewart?

Average speed from NE 145 to Stewart?
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Information to a specific exit ramp

Task A. You are downtown and need to go to NE 145. You don't know
whether to get on the freeway at Dearborn or James. To find this out,
you will have tp answer the following questions:

(a) How long will it take you and what is the average speed that
you will travel from Dearborn?

(b) How long will it take you and what is the average speed that
you will travel from James? :

Instructions:
1. Position the arrow cursor on NE 145 northbound.

9. Double click with the left mouse button on NE 145 northbound.

3. Look at Dearborn in the dialog box and find out average time and
speed.

How long will it take from Dearborn to NE 145?

What is your average speed from Dearborn to NE 145?

4. Look at James in the dialog box and find out what the average
time and average speed will be to go from there.

Average time from James to NE 1457

What is the average speed from James to NE 145?

5. Click OK.

Task B. You are travelling south from the Lake City area and need to go to
Union street downtown.

(a) What is the average time and average speed you will
travel if you get on I-5 at NE 85?7

(b) How long will it take you and what will your average
speed be if you get on at NE 70/NE 657

Average time from NE 85 to Union?
Average speed from NE 85 to Union?

Average time from NE 70/NE 65 to Union?
Average speed from NE 70/NE 65 to Union?




Information from a specific entrance ramp

Task A. You are leaving from NE 145 and heading southbound toward
downtown. You want to know whether to get off the freeway at
Stewart or Union. To make this decision, you will have to find out the
following:
(a) How long will it take you and what will your average
speed be to get to Union,
(b) What will your average travel time and speed be to
Stewart?

Instructions:
1. Double click with the right mouse button on NE 145 southbound.

2. Look at Union in the dialog box and find out how many minutes it
will take you and how fast you will be travelling to get there.

How long will it take from NE 145 to Union?
Average speed from NE 145 to Union?

3. Look at Stewart in the dialog box and find out what the
average time and speed will be to get there.

Average time from NE 145 to Stewart?
Average speed from NE 145 to Stewart?

4. Close the dialog box.

Task B. You need to get on I-5 at James and travel north toward the
Harvard/Roanoke area.

(a) How long will it take you and what is the average speed
you will travel if you get off at Harvard?

(b) How long will it take you and what average speed will
you travel if you get off at Roanoke?

Average time from James to Harvard?
Average speed from James to Harvard?

Average time from James to Roanoke?
Average speed from James to Roanoke?




TASKS FOR COMMUTER EVALUATORS
DATAKEEPER TASK LIST
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TASKS FOR "TRAFFIC REPORTER" EVALUATORS

The following pages are broken down into two parts. The first part has two scenarios
with four tasks in each scenario. The second part is an overview of the system. Please
read all of the questions aloud and “talk through” all of your thoughts and actions.

Some of the questions have scales of 1 to 5. Please answer all of the questions. and circle
only ONE number in the scales. Also, please do not circle between numbers: choose a
number that you think comes closest to your opinion. Please remember that because the
information you are looking at is "live”, it may not represent the scenarios described
below; therefore, you will have to imagine yourself in the following scenarios.

PART ONE
SCENARIO I

You work downtown off of James Street. Your company has just installed "Traffic
Reporter” and you find yourseif 'testing’ the program to see how it works for vou under

the different circumstances described below,
1. You have to go over to Bellevue sometime today.

a. If you leave now, how many minutes will it take. and how fast will vour
average travel speed be between James and SR 5207

Travel time from James to SR 5207
Average speed from James to SR 5207

b. If "Traffic Reporter” displayed the time from James to SR 520 as 45 minutes.
and it was just as convenient for you to leave at any time during the dav, how
likely is it that you would delay your departure time or route?

Likelihood of changing departure time?
Not at all Somewhat Very

1 2 3 4 )

Likelihood of changing route?
Not at all Somewhat Very

1 2 3 4 5

¢. How understandable is the information in the trip information dialog box ?

Clarity of information in trip information dialog box?
Not at all Somewhat Very

1 2 3 4 5




2. Tt is 5:00PM and you need to pick up your neighbor's child at school at NE 175 by 5:30.
You have heard reports that the freeway has been tangled up all day due to an
accident at James. You need to decide whether to get on the freeway at James, or at

QOlive.
a. Zoom in around James - Olive northbound.
What is the speed at James?
What is the speed at Olive?

b. Find your travel time to NE 175 from both James and Olive.
Travel time from James to NE 175?
Travel time from Olive to NE 1757

¢. Keeping in mind that you only have half an hour, if the travel time was 35

minutes from James but 15 minutes from Olive, how likely is it that vou wouid
drive to Olive to enter [-57 '

Likelihood of changing route?
Not at all Somewnat . Very

1

[ ]

3 4 5

d. Comments (why/why not?)

3. You've spent a good deal of your day waiting. First you had to wait at the bank, then
vou were put on hold for what seemed like hours, and then you ended up plaving
ielephone tag with an important client. You want to go home to NE 205, but if vou get
stuck in slow or stopped traffic youre afraid of what vou might do.

a. You want to find out what your average travel speed would be to NE 205 if vou
got on at either James or Mercer.

Average speed from James to NE 205?
Average speed from Mercer to NE 2057

4. You need to go to the University district. Different people have told you about the
"best” exit to get off at. What will your travel time and speed be from James to
Roanoke, and from James to NE 45/NE 507

Travel time from James to Roanocke?

Average speed from James to Roanoke?
Travel time from James to NE 45/ NE 50?7

Average speed from James to NE 45/ NE 50?
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SCENARIOQ II

Northgate Way is the closest I-5 entrance ramp to your home. You use I-5 to commute
southbound daily to the Seattle Center and you exit at Mercer Street.

1. Recently you've noticed a lot of congestion around NE 50/ NE 45.

a. What is the exact speed traffic is moving at the NE 50/NE 45 exit?

b. Did you use the "zoom" box to answer (a) above? ___ Yes , No
¢. Would you find the information in the zoom box usefyl in planning your
commute?
Usefulness of information in zoom box?
Not at all Somewhat Very

1 2 3 4 5

2. A new product is being demonstrated several times during the day in your office.
The demonstration that you want to see starts in 25 minutes sharp (no latecomers)
however, you are still at home and running a little late. You need to decide whether

vou should try to make it to this demonstration or go to another one at a more
inconvenient time.

a. Looking at the main screen, how confident would you be that you could tell
whether vou could make the demonstration on time? (Assume 5 minutes from
Mercer to Seattle Center, and a parking space out front!)

Confidence in main screen information¢
Not at all Somewhat Very 1

1

3]

3 4 5

b. How long will it take to go from N orthgate Way to Mercer?

¢. How usefu] would you find this trip information before vour commute?

Usefulness of information in trip information dialog box
Not at ail Somewnat Verv |

1

3]

3 4 5

E.20



d. How likely is it that you would change your route based on this type of
information from "Traffic Reporter™?

Likelihood of changing route?
Not at alt Somewhat Very
1 2 3 4 5

e. How likely is it that you would change your departure time based on this type of

information?
Likelihood of changing departure time?
Not at all Somewhat Very
1 2 3 4 5

3. Northgate Mall has decided to have a mail-wide sale all this week starting at 8:30
AM. Sale prices are so good that traffic has been backing up in the Northgate area
since 7:00 AM.

a. It is now 8:00 AM and you need to be at work at the Seattle Center by 8:20. You
need to decide whether to get on I-5 at Northgate or further south at NE 85.

How long will it take to go from Northgate Way to Mercer?
from NE 85 to Mercer?

What will your average speed be from Northgate to Mercer?
from NE 85 to Mercer?

4. Your car has been acting up in the cold rainy weather. You need to take it to the
Eastlake Garage off of Roanoke. The mechanic said he would check the car anytime,
but you should drive at least 35 mph so the car won't keep stalling.

a. What is the average speed you will travel from Northgate Way to Roanoke?

b. You know that there is a bus you could catch at the Eastlake Garage to the
Seattle Center in 35 minutes. You notice on "Traffic Reporter” that traffic is
stopped at Roanoke and wonder what your average speed and time will be if
you get off either at NE 70/NE 65 or NE 50/NE 45. (Assume green lights all the
way after exiting I-5!)

Average speed from Northgate to NE 70/NE 657
Time from Northgate to NE 70/NE 65?

Average speed from Northgate to NE 50/NE 45?
Time from Northgate to NE 50/NE 457
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PART TWO

OVERVIEW

If you had access to "Traffic Reporter ‘and assuming you had the freedom to do so).
how likely would vou be to:

Not at ail Somewhat Very
Change your departure time? 1 2 3 4 5
Choose an alternate route? 1 2 3 4 3
Choose an alternate mode? 1 2 3 4 3

Are there features or informaton that vou would like to see added to "Tratfic
Reporter™”

Are there any features in the svstem vou wouid like to see cnanged or deleted?

On the next four pages are some questions about the “Trarfic Reporter” program. ‘Whiie
writing down vour responses. please feel free to add any comments either craily or on
this sheet. These questions are designed to help us evaluate the program and vour
reactions to it. Feel {Tee to look at and piay with the system if it heips you answer these
questions. Please continue to read the questions and maie vour responses out ioud.
Two of these questions ask you to rank different choices. Please give each item a
separate ranking number. and do not eliminate any of the choices.

1. On the main screen there are arrows at the six ramps iisted beiow. Please descrice
what you think each arrow represents.

4 SW 236 Southbound
4 NE 120 Southbound
SW 236 " Northbound
NE 1307 Northbound
Roanoke \ Northbound
Roanoke / Northbound
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2. How understandable do vou find the information on the main screen’

Not at ail Somewhat Very |
!
1 2 3 4 3 |
3. How understandable is the color coding of the freeway segments’
Not at ail Somewnat Very
b
1 2 3 4 5
4. How appropriate do vou find the range of speeds?
Not at atl Somewnat Very
1 2 3 4 3
5. How useful do vou find the range of speeds?
Not at aul Somewnat Verv
1 32 3 4 3
. How understandable is the information in the close-up tzoom) views?
Not at atl Somewhnat Very
1 2 3 4 )
=,  How upnderstandable is the information in the dialog boxes that dispiayv travel
times?
Not at all Somewnat Verv
1 2 3 4 3
3.  How easy do vou find the mouse actions to remember and use’
Not at aul Somewnat Vers
1 2 3 4 5
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10.

11.

12.

13.

14.

How eagsy is it to extract information from the display?

Not at all Somewhat Very
1 3 5
How gasy is it to interact with the system?
Not at all “Somewhat Very
1 3 5

How useful would you find "Traffic Reporter's” information before your commute?

Not at all
1

Somewhat

3

Very
5

How gften would you access "Traffic Reporter” if it was readily available to you?

Not at all
1

Occasionally

3

F‘;equently

5

Please rank how you would prefer to receive traffic information from "Traffic

Reporter”. (Please use 1 for your most preferred choice.)

On a screen _
Via radio

Variable Message Sign on freeway

If you were to see “Traffic Reporter” on a screen, would you prefer to view it and
manipulate it yourself, or would you rather have it interpreted for you, i.e., a
newscaster would interpret the information.

View and manipulate Interpreted
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15a. Do you feel you would use "Traffic Reporter” if it was available to you?
Yes No

b. If you answered "Yes" to (a) above, please rank the following in the order that you
think you would use them for receiving information from “Traffic Reporter.” (1 =
most preferred, 8 = least preferred.)

Computer at home

— Computer at work

—rr. Cable TV (no interaction with mouse)
TV kiosk in a store, parking garage, office building, etc. (no

interaction with mouse.)

. Public computer kiosk in a store, parking garage, office building, etc.
(interaction with mouse)

Commercial TV

—_ Commercial Radio

—— Other (Please specify: )

16. Please rate the usefulness of "Traffic Reporter's” information relative to other
traffic information you receive.

Not at all Somewhat Very

1 2 3 4 5

Thank you very much for your time, effort and input!
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TASKS

(Datakeeper)

SCENARIO I (Northbound)

Subject # ___ %
Comp/Non-comp______
RCTCRTC______
M/F

You work downtown off of James Street. Your company has
just installed "Traffic Reporter” and you find yourself ‘testing’
the program to see how it works for you under the different

circumstances described below.

1. You have to go over to Bellevue sometime today.
a. If you leave now, how many minutes will it take, and how fast will your
average travel speed be between James and SR 520?

2 RAMP
Travel time from James to SR 520°?

{1 step]
Click on 2 ramps NB (right side)
Start | Tries

Average speed from James to SR 5202

Helns_itgn'

b. If "Traffic Reporter” displayed the time from James
to SR 520 as 45 minutes, how likely is it that you
would delay your departure time or route?

Likelihood of changing departure time?

Not at ail Somewhat Very
1 2 3 4 5
Likelihood of changing route?
Not at all Somewhat Very
1 2 3 4 5

¢. How understandable is the information in the trip
information dialog box ?

Clarity of information in trip information dialog box?

Not at all Somewhat Very
1 2 3 4 5
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2. It is 5:00PM and you need to pick up your neighbor's child at school at NE 175
by 5:30. You have heard reports that the freeway has been tangled up all day
due to an accident at James. You need to decide whether to get on the freeway
at James, or at Olive.

a. Zoom in around James - Olive northbound. [1 step)
Zoom NB (right side)
ZQ0OM Tries | Helps| Stop

What is the speed at James?

What is the speed at Olive?

b. Find your travel time to NE 175 from both James and Olive.

(1 Step] .
Double click left on NE 175 NB (right )
CHOICES TO A DESTINATION Start | Tries | Helps| Stop

Travel time from James to NE 1752

Travel time from Olive to NE 1752

¢. Keeping in mind that you only have haif an hour, if the travel time was
35 minutes from James but 15 minutes from Olive, how likely is it that
you would dnive to Olive to enter I-5?
Likelihood of changing route?
Not at all Somewhat Very
1 2 3 4 5
4. Comments (why/why not?)

3. You've spent a good deal of your day waiting. First you had to wait at the bank, then
you were put on hold for what seemed like hours, and then you ended up playing
telephone tag with an important client. You want to go home to NE 205, but if you get
stuck in slow or stopped traffic you're afraid of what you might do.

4. You want to find out what your average travel speed would be to NE 205 if vou
got on at either James or Mercer.
[1STEP]
Double click left on NE 205 NB
Start | Trijes | Helps| Stop

Average speed from James to NE 205¢

Average speed from Mercer to NE 205?

4+ You need to go to the University district. Different people have told you about the
“best” exit to get off at. What will your travel time and speed be from James to

Roanoke, and from James to NE 45/NE 507 {1 STEP]
Double click right on James NB
CHOICES FROM AN ENTRANCE Stoct | Tries | Helps| Stop

Travel time from James to Roanoke?

Average speed from James to Roanoke?
Travel time from James to NE 45/ NE 50?
Average speed from James t o NE 45/ NE 50? B
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SCENARIO II (Southbound)

Northgate Way is the closest I-5 entrance ramp to your home. You use I-5
to commute southbound daily to the Seattle Center and you exit at Mercer
Street.

1. Recently you've noticed a lot of congestion around NE 50/ NE 45.
a. What is the exact speed traffic is moving at the NE 50/NE 45 exit?
[1 STEP]
Zoom @ NE 50/NE 45 SB
Start | Txies | Helps| Stop

ZOOM _
Speed at NE 50/NE 45 exit?

b.Did you use the "zoom" box to answer (a) above?
yes no

¢. Would you find the information in the zoom box ugeful
in planning your commute?
Usefulness of info. in zoom box?
Not at all Somewhat Very
1 2 3 4 5

2. A new product is being demonstrated several times during the day in your
office. The demonstration that you want to see starts in 25 minutes sharp (no
latecomers) however, you are still at home and running a little late. You need
to decide whether you should try to make it to this demonstration or go to
another one at a more inconvenient time.

a. Looking at the main screen, how confident would you be that you could
tell whether you could make the demonstration on time? {(Assume 5
minutes from Mercer to Seattle Center, and a parking space out front!)

Confidence in main screen info?
Not at all Somewhat Very
1 2 3 4 5

b. How long will it take to go from Northgate Way to Mercer?

(1 STEF]
2 ramps SB

2 RAMPS Start | Tries | Helps! Stop
b. Time from Northgate Way to Mercer?

¢ How useful would you find this information before
your commute?
Usefulness of info. in dialog box?
Not at all Somewnat Very
1 2 3 4 5
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d. How likely is it that you would change your route based on this type of
information from "Traffic Reporter"?
Likelihood of changing route?
Not at ail Somewhat Very
1 2 3 4 5

e. How likely is it that you would change your departure time based on this
type of information?

Likelihood of changing departure time?
Not at all Somewhat Very
1 2 3 4 5

3. Northgate Mall has decided to have a mall-wide sale all this week starting at
8:30 AM. Sale prices are so good that traffic has been backing up in the
Northgate area since 7:00 AM.

a. It is now 8:00 AM and you need to be at work at the Seattie Center
by 8:20. You need to decide whether to get on I-5 at Northgate or
further south at NE 85.

[1STEP]
Double-click left on Mercer SB
CHOICES TO A DESTINATION Start | Tries | Helps !Stop

How long to go from Northgate Way to Mercer?
from NE 85 to Mercer?
Speed from Northgate to Mercer?
from NE 85 to Mercer?

4. Your car has been acting up in the cold rainy weather. You need to take it to
the Eastlake Garage off of Roanoke. The mechanic said he would check the
car anytime, but you should drive at least 35 mph so the car won't keep
stalling.

[1 STEP]
a. What is the average speed you will travel from Click on 2 ramps SB
Northgate Way to Roanoke? Start | Trjes | Helps | Stop

2 RAMPS
a.Avg. speed from Northgate Way to Roanoke? __
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b. You know that there is a bus you could catch at the Eastlake Garage to
the Seattle Center in 35 minutes. You notice on "Traffic Reporter” that
traffic is stopped at Roanoke and wonder what your average speed and
time will be if you get off either at NE70/NE 65 or NE 50/NE 45. (Assume
green lights all the way after exiting I-5!)

{1STEP]
Double-click right on Northgate SB
CHOICES FROM AN ENTRANCE Start | Tries | Helps | Stop

Average speed from Northgate to NE 70/NE 657? |
Time from Northgate to NE 70/NE 657

Average speed from Northgate to NE 50/NE 457
Time from Northgate to NE 50/NE 457

E.30



TASKS FOR MEDIA EVALUATORS
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TASKS FOR "TRAFFIC REPORTER" EVALUATORS (Media)

The following pages are broken down into two parts. The first part has two scenarios--
Northbound and Southbound. The second part is an overview of the system. Please read
all of the questions aloud and “talk through” all of your thoughts and actions. Some of
the questions have scales of 1 to 5. Please answer all of the questions, and circle only
ONE number in the scales. Also, please do not circle between numbers; choose a
number that you think comes closest to your opinion. Please remember that because the
information you are looking at is "live", it may not represent the scenarios described
below; therefore, you will have to imagine yourself in the following scenarios.

PART ONE
SCENARIO I- AM Commute

1. Recently you've noticed a lot of congestion around NE 50/ NE 45 on the southbound
lanes of I-5.

a. Zoom in around the NE 50/NE 45 exit to find out what exact speed traffic is
moving. Speed?

b. Would you find the information in the zoom box useful in reporting traffic

information?
Usefulness of information in zoom box?
Not at all Somewhat Very
1 2 3 4 5

2. a. Looking at the main sereen, how confident would you be that you could give
commuters an accurate account of the morning commute from Lynnwood to
downtown?

Confidence in main screen information?
Not at all Somewhat Very

1 2 3 4 5

b. How long will it take someone to go from Northgate Way to Mercer?
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c. How ysgefyl would you find this trip info dialog box in reporting traffic

information?
Usefulness of information in trip info dialog box?
Not at all Somewhat Very
1 2 3 4 5

3. Northgate Mall has decided to have a mall-wide sale all this week starting at 8:30
AM. Sale prices are so good that traffic has been backing up in the Northgate area
since 7:00 AM. You want to give commuters living in the Northgate area time and
speed information from two different on-ramps to downtown in order to help them
make commuting choices.

a. You decide to give information from Northgate and from NE 85.

How long will it take to go from Northgate Way to Mercer?
from NE 85 to Mercer?
What will the average speed be from Northgate to Mercer?
from NE 85 to Mercer?

4. You choose NE 205 as your "entrance of the hour” to give commuter information
about.

Average speed from NE 205 to James?
Time from NE 205 to James?
Average speed from NE 205 to Dearborn?

" Time from NE 205 to Dearborn?

b. How useful do you find time and speed information (a) to an exit or (b) from an
entrance ramp in reporting commuter conditions?

Usefulness of information to an exit ramp?
Not at all Somewhat Very

1 2 3 4 5

Usefulness of information from an entrance ramp?
Not at all Somewhat Very

1 2 3 4 5
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c. How often do you think that you would use the trip information features of Traffic

Reporter?
Frequency of using trip information features of TR?
Not at all Somewhat Very
1 2 3 4 5

d. Under what circumstances might you use the trip information features?
Comments?

SCENARIO IT - PM Commute
1. It's time to do the evening bridge check.

a. You want to let commuters know the average time and speed from downtown
to the 520 exit.

Travel time from James to SR 520?
Average speed from James to SR 5207

b. You want to let commuters know the average time and speed from Mercer to
the Dearborn/I-90 exit.

Travel time from Mercer to Dearborn?
Average speed form Mercer to Dearborn?

¢. How understandable is the information in the trip information dialog box ?

Clarity of information in trip information dialog box?
Not at all Somewhat Very

1 2 3 4 S
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d. How useful do you think this type of information would be in helping commuters
choose a bridge?

Usefulness of information in trip information dialog box?
Not at all Somewhat Very

1 2 3 4 5

e. How likely is it that you would go to another source for further information about
the bridges?

Likelihood of going to another source of information?
Not at all Somewhat Very

1 2 3 4 2]

f. If you would go to other sources of information, what would those sources be?

2. You want to give commuters speed and time information to help them make choices
about their Northbound (homeward) commute.

a. Zoom in around James - Olive northbound.
What is the speed at James?
What is the speed at Olive?

b. Find travel times to NE 175 from James, Olive, and Mercer.
Travel time from James to NE 175?
Travel time from Olive to NE 1757
Travel time from Mercer to NE 1757
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¢. How often do you think you would give commuters this type of time
information?

Frequency of giving commute time information?
Not at all Somewhat Very

1 2 3 4 5

d. Comments:

3. The Huskies are playing in the playoffs at Hec Ed Pavillion. Traffic around the U-
District has been building up all afterncon. You want to give drivers information on
a couple of routes to the stadium. You decide to give them time and speed
information from downtown to Roanoke and to NE 45/50.

Travel time from James to Roanoke?
Average speed from James to Roanoke?

Travel time from James to NE 45/ NE 50?
Average speed from James to NE 45/ NE 50?
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PART TWO

OVERVIEW

If you had access to "Traffic Reporter” how likely would you be to use the following
functions: '

Not at all Somewhat Very
Zoom ? 1 2 3 4 5
Information between 2 ramps? 1 2 3 4 5
Trip Info to an exit? 1 2 3 4 5
Trip Info from an entrance? 1 2 3 4 5

Are there features or information that you would like to see added to "Traffic
Reporter"?

Are there any features in the system you would like to see changed or deleted?

On the next three pages are some questions about the "Traffic Reporter' program.
While writing down your responses, please feel free to add any comments. These
questions are designed to help us evaluate the program and your reactions to it. Feel
free to look at and play with the system if it helps you answer these questions. Please
continue to read the questions and make your responses out loud.

1. How understandable do you find the information on the main screen?

Not at all Somewhat Very

1 2 3 4 5
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. How understandable is the color coding of the freeway segments?

Not at all Somewhat Very

1 2 3 4 5
. How appropriate do you find the range of speeds?

Not at all Somewhat Very

1 2 3 4 5
4. How useful do you find the range of speeds?

Not at all Somewhat Very

1 3 4 5

5. How understandable is the information in the close-up (zoom) views?

Not at all Somewhat Very
; 1 3 4 5
6. Howf' understandable is the information in the dialog boxes that display travel
times?
Not at ail Somewhat Very
1 3 4 5
7. How easy do you find the mouse actions to remember and use?
Not at all Somewhat Very
1 3 4 5
8. How eagy is it to extract information from the display?
Not at all Somewhat Very
1 3 4 5
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10.

11.

12,

How eggy is it to interact with the system?

Not at atl

1

Somewhat

3

Very

How ygeful would you find "Traffic Reporter's” information before reporting traffic

information?

Not at all

1

Somewhat

3

Very

5

How often would you access "Traffic Reporter” if it was readily available to vou?

Not at all Occasionally Frequently
1 3 5
What are your current sources of traffic information?
What audience do you gather traffic information for?
Radio TV Radio & TV Other (Please specify)

RADIO: How appropriate do you find Traffic Reporter's information for
interpreting to radio listeners (verbal translations)?

15.

Not at ail

1

Somewhat

3

Very

5

TV: How appropriate do you find Traffic Reporter's information for interpreting

and presenting to TV viewers (visual translations)?

Not at all
1

Somewhat

3

Very

5
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16. How timely and accurate do you find the information on Traffic Reporter versus
other information you receive?

Timeliness of information relative to other traffic info?
Not at all Somewhat Very

1 2 3 4 5

Accuracy of information relative to other traffic info?
Not at all Somewhat Very

1 2 3 4 5

17. Do you think that Traffic Reporter will reduce the amount of time you spend on
the phone with TSMC? Comments?

18. Do you think that Traffic Reporter will make it easier for you to dispatch traffic
watchers? Comments?

19. Do you think that Traffic Reporter will make it easier to transmit timelv and
accurate information to commuters? Comments?

Thank you very much for your time, effort and input!
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Why Commuter Information..

Systems?

What is a commuter information
system? Itis asystunthatgathers on-
road data and delivers:the data in.a
form designed to tmpact commuterde-

cisions—-decislonsondeparturetnnes. :

travel modes, and routes. .

Why does accnnnuterinfonnaﬁon -
system make sense? It ‘can provide:
social, econownic, and politicul benefits..
Existing transportation facilities can-
be used with greater efficiency, thereby
reducing the :pressure: for: high-cost:
solutions (such:as:new highvways and -

railroads), conserving: natural re-
sources through decreased construc-
tion and pollution,: decreasing com-
muter stress and lost time, and en-
couraging economic development in
ourcities. Inaddition, a commuter in-
formation system doesn't dictate what
people can and cannot do; rather, it
gives them the chance to make intell-

gent decisions based on their travel

needs and awareness: of the current
status of traffic;. - - .
In future issues- we'll discuss a

real-time commuter information sys-

tem being: developed:for the Puget
Sound area atthe Umvcraity of Wash-

ington. :

_n:.
Gl

Poss(bie”sa'emforacormma
information system -

Number 1

UW Study Identifies Four Types of Commuters

A commuter information system can reduce traffic conges-
tion by providing commuters with accurate and timely infor-
mation about traffic conditions, For the system to be effective.,
however, we heed to first understand commuter behavior and
needs, and then deliver information tatlored to those commut-
ers likely to change aspects of their commute (departure time,
travel mode, or route). In order to gather information on
commuter behavior and needs, UW researchers surveyed
15.000 commuters as they exited I-5 downtown. Ofthis group.
6.000 responded. each providing information on 64 variables
related to commuter behavior and needs. This survey identi-
fled four types of commuters: pre-trip changers, route and time
changers, route changers, and non-changers.

4 N 7 w
FRE-TIIP CHANGERS {18%} ROUTE & TIME CHANGERS {40%)
Wil changs departure time. *Wili change depmrture tme.
sWill chanse roum belory departure Wil charye route before or

but vt durtng omsenuts. durtng commmute,
“W1ll change tavel maode before + Will not change travei mode.
departure.

\. J J

4 N\ [ A
ROUTE CHANGERS {31%) NON-CHANOERS (23%)

*Will not changs departure tme. ] chum 3
“Will change route before o -wm“r::chn-n;mm
COTERTIUME. or o te.
+ Will not changes travel mode. + Will not charyge travel mode,
. J J

The best strategy for delivering information 1o commuters
is to focus on those types most likely to change their travel
behavior based on particular traffic information. For example,
if we want people to change their travel mode, we should speak
to pre-trip changers. It's neither feasible nor desirable to
design a system to impact all motorists simultaneously. Sig-
nificant improvements can be achieved by tmpacting a reia-
tively small percentage of drivers, while an identical change in
too high a percentage would just move the problem to another
portion of the transportation system. Studies show that if one
of every ten single-occupancy vehicles were removed from the
traffic stream on urban freeways during peak periods. delays
would be reduced by 48%.

Providing information to commuters is not the only solu-
tion to the problem of traffic congeston. but combining a
commuter-oriented information strategy with today's commu-
nications technology can work over the long term: people
exposed to effective and reliable information will change.
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More about UW Study

The Washington State Depart-
ment of Transportation (WSDOT)
through the Washington State
Transportation Center (TRAC),
and the US Department of Trans-
portation (USDOT) through
Transportation  Northwest
(TransNow}, are funding research
at the University of Washington
to design and develop a real-time
commuter information system to
help alleviate traffic congestion
in the Puget Sound area. This
project is a major component of
Washington State’s Freeway arud
Arterial Management Effort
(FAME).

The UW research team is led
by Mark Haselkorn (Technical
Communication), Woodrow
Barfield (Industrial Engineering},
Jan Spyridakis (Technical Com-
munication), Loveday Conquest
(Quantitative Science)j, and Dan
Daliley (Electrical Engineering).
For more information about re-
search publications to date (listed
below} contact the editor of this
newsletter.

Selected Project Titles

Analysis of Washington State Traf-
fic System Managernent Center: In-
Jormation and Screen Design.
Master's Thesis. (Bruce Gray) UW,

50 pp.

Improving Motorist Information
Systems; Towards a User-Based Mo-
torist Information System for the Puget
Sound Area. Technical Report, 144
pp: Final Report. 34 pp.

Information Requirementsa for
Real-Time Motorist Information Sys-
tems. Proceedings ofthe First Vehicle
Navigation and Information Systerns
Conference. 4 pp.

Integrating Commuter Informa-
tion Needs in the Design of a Motorist
Information System. Transportation
Research: General (forthcoming).

Motorist Behavior and the De-
sign of Motorist Information Systems.
TRB (forthcoming).

Surveying Commuter Behavior
as a Baais for Deaigning Motorist In-
formation Systems. Proceedings of
the First Vehicle Navigation and Infor-
mation Systems Conference, 7 pp.

Surveying Commuter Behavior:
Designing Motorist Information
Systems. Transportation Research:
General (forthcoming).

The Design of a Graphics-Based
Traffie Information System Based on
User Requirements. Proceedings of
the 34th Annual Meeting of the Soci-
ety for Human Factors (forthcoming).

Understanding Commuter Be-
havior for the Design of Motorist In-
formation Systema.TRB No.

What Are Others Doing?
As a regular feature we'll let
you know what's happening else-
where in the field of commuter
information systems. Future
articles will describe efforts in
other cities, such as New York
and Chicago, and in other coun-
tries, such as Germany and Great
Britain. (Next newsletter: Path-

Jfinder in Los Angeles).

About this Newsletter

This issue of Commuter Infor-
mation Systems is the first of six
monthly newsletters intended to
update interested parties on re-
search in commuter behavior and
the interpretation and deltvery of
transportation data. The next
issue will focus on the develop-
ment of an infermation delivery
system for the Puget Sound area.
Opinions expressed in this news-
letter do not necessarily imply
endorsement by the University ot
Washington or the Department
of Transportation.

Bill Horton. Editor

Margaret Garner, Assistant Editor
14 Loew Hail. FH-40

University of Washington

Seattle, Washington 98195

(206) 543-2567

FAX {206) 685-0666

E-mail D5878 @ UWAVM.ACS.

P890800, 5 pp. WASHINGTON.EDU
Commuter Information Systems Nonprofit Organization
14 Loew Hall, FH-40 US Postage

College of Engineering PAID

University of Washington Seaitle WA

Seattle, WA 98195 Permit No. 62
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In This Issue

In the last issue of this news-
letter, we explained what a com-
muter information system is, how
it impacts commuters, and how it
can provide social, economic, and
political benefits to communities.
In this issue, we focus on a real-
time commuter information system
being developed for the Puget
Sound area: Traffic Reporter.

Also in the last issue, we re-
ported on four types of commuters
who travel from the north on I-5
into downtown Seattle. In this
issue we extend our analysis of
Puget Sound commuters to those
who travel from the south on 1-5
into downtown Seattle. {Thedesign
of Traffic Reporter is based in part
on our knowledge of these com-
muter types.)

Finally, we discuss Pathfinder,
a similar commuter information
project under development in Los

Angeles.

From Freeway Data to
Commuter Information

Traffic Reporter, a real-time
commuter information system
being developed for the Puget
Sound area, begins with data col-
lected as vehicles travei over de-
tectors embedded in the pavement
of freeway lanes. Detectors are
spread along I-5, [-405, [-90, and
SR-520at approximately half-mile
intervals.

Nexi, a microprocessor accu-
mulates the detector data for one
second and sends two numbers to
a central mainframe: {1} the
number of cars that have passed
over the detector in the last second
and (2) the fraction of a second
that a car was present over the
detector.

The next stage takes place at
WSDOT's Traffic Systems Man-
agement Center (TSMC)}. There. a
mainframe accumulates the one-
second microprocessor data and
produces one-minute summaries
of these data for all the detectors
throughout the freeway system.
These summaries are then trans-
mitted to a personal computer on
which the final two stages of pro-
cessing occur. These flnal two
stages are what actually convert
freeway data into useful commuter
information.

The fourth stage takes place
on a perscnal computer currently
in the Department of Technical
Communication at the University
of Washington. This computer
recefves summary data from 66
locations northbound and
southbound between the King/
Snohomish County line and
Dearborn Street. Data are
transmitted over conventional
phone lines using a modem. From
these data, the mean travel speed
at each station is estimated. This
estimation depends upon anumber
of assumptions (such as the
average vehicle length) that are
currently being tested to improve
this estimation process. Once the
speed at each station is available,
the estimated travel time between
anytwo stations can be calculated.
These calculations of iravel speed,
time, and congestion can now be
presented in a form designed to
meet the needs of commuters.

Finally, Traffic Reporter
presents up-to-the-minute travel
speed, time, and congestion
information through an interactive
graphical screen. The design of
this screen is based on extensive
survey and analysis of potential
users, These users—TSMC engi-
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neers, radio and television traffic
reporters, and actual commuters—
will be able to use Traffic Reporter
to explore both specific trip infor-
mation and general freeway con-
ditions.

The next issue of this newsletter
will describe how commuters can
use Traffic Reporter's graphical
user interface to make commuting
decisions.




B e

More on Commuter Types

An extensive survey of com-
muters who travel from the north
on I-5 into downtown Seattle
(reported in the last issue of this
newsletter} tdentified four com-
mutertypes. Todetermine if these
types were consistent in the Puget
Sound population, a secorx] survey
was conducted on commuters
traveling from the south on I-5
into downtown Seattle {5000
surveyed, 40% responded). The
responses of commuters in the
second survey confirmed that
commuters from the south can be
grouped into the same fourtypes,
with the percentages compared
as follows:

Comparison of Commuier Typeg
Survey 1 Survey 2
FromN. From$.
Pre-trip
changers 16% 15%
Route & time
changers 40% 45%
Route
changers 21% 17%

Non-changers 23% 23%

It appears that the commuter
types described in our first
newsletter are representative of
the Puget Sound area in general.
Toconfirm this hypothesis, a third
analysis will be made of com-
mutiers traveling east/west,
Findings from this analysis will
be reported in the next issue of
this newsletter.

What Others Are Doing:

Pathfinder, Los Angeles

Pathfinder, an experimental
commuter information project
jointly sponsored by the U.S.
Department of Transportation,
Caltrans, and General Motors, is
being conducted in Los Angeles on
a l4-mile stretch of the Santa
Monica Freeway. The purpose of
the experiment is to determine if
up-to-date traffic information
provided by state-of-the-art tech-
nologies will influence commuter
behavior and alleviate traffic con-
gestion.

The objectives and data
collection methods of Pathfinder are
similar to Traffic Reporter: Both
systems almn to monitor traffic
conditions by using (nformation
provided by detectorsinthe freeway
and relaying these data to motorists.
However, Pathfinder differs from
Traffic Reporter in its manner of
presenting traffic data. The originai
plan for Pathfinder was to display
congestion informatton on dash-
board computers installed in 24
cars(General Motors' contribution),
allowing motorists to select the
“best” route. However, hazards of
motorists’ monitoring the screen
and traffic simultaneously have lead
to an alternative now being inves-
tigated—the use of voice messages
to deliver the data.

Another idea being explored is
whether Pathfinder could provide
commuters with directional infor-

mation, ecither by a computer-
generated map inside the car or by
voice messages, to reach thelr
destination. Research (including
that done by the Traffic Reporter
team on Puget Sound commuters)
shows that the more familiar people
are with aiternative routes. the
maore likely they are to take them
when faced with congestion. This
feature would also be particularly
helpful to tourists and new
residents.

Next issue; Autoguide, United
Kingdom.

About this Newsletter

This issue of Commuter Infor-
mation Systems is the second of
six monthly newsletters intended
to update interested parties on
research incommuter behavior and
the interpretation and delivery of
transportation data. The next is-
sue will focus on the design of a
screen for delivering real-time in-
formation to Puget Sound motor-
ists/commuters. Opinions ex-
pressed in this newsletter do not
necessarily imply endorsement by
the Untversity of Washington or
the Department of Transportation.

Margaret Gamer. Editor
14 Loew Hall, FH-40
University of Washington
Seattle, Washington 98195
(206) 685-1968

FAX (206} 685-0666
E-mail MG @ UWAVM.

WASHINGTON.EDU
Comimuter Information Systems Nonprofit Organization
14 Loew Hall, FH-40 US Postage
College of Engineering PAID
University of Washington Seattle WA
Seattle, WA 98195 Permit No. 62
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In This Issue

In the last issue of this news-
letter, we introduced Traffic Re-
porter, a real-time commuter in-
{formation system being developed
for the Puget Sound area. In this
issue, we focus on the develop-
ment of an interactive screen dis-
play of this traffic information that
can be delivered via personal
computer, public kiosk, or TV.
Also. we discuss Autoguide, a
commuter information system in
the United Kingdom.

Development of an
Interactive Screen

Traffic Reporter presents up-
to-the-minute information on
travel speed. time, and congestion
via an interactive screen. The de-
sign of the screen is based on the
needs and behaviors of commut-
ers. Inthe future, this screen can
be accessed directly by commut-
ers, or used by traffic reporters to
enhance their reports via radio
and TV.

The central feature of the
screenis agraphical representation
of a selected portion of I-5, show-
ing all entry and exit ramps both
north and south. The screen also
includes a legend showing four
speed ranges. At the bottom of the
screen is a status bar showing the
current date, current time, and
time the displayed information was
gathered. The system described
below is updated every minute.

Here's how it works. First, you
see an overview of all traffic speeds
onthe selected portionof I-5. These
speeds are indicated in ranges.
that is, the area between each
station is colored according to a
range of speed: greenfor 50+mph,
yellow for 35-49 mph. purple for
20-34 mph, and red for 0-19 mph.

A Newsletter for Transportation System Managers and Planners

Do you want more specific
speed information? Move the
cursor over the freeway, and the
cursor becomes a magnifying glass.
Then just click the mouse button
and zoom in on that particular
section of I-5. The magnified ver-
sion 1s displayed to the left of the
freeway map. showing mean speed
rates of stations instead of broad
speed ranges.

Do you want traffic data on a
specific trip? Simply click the
mouse at any two ramps. Aboxto
the right of the freeway map will
show estimated speed and travel
time between those two ramps.

Do you want to select the best
exit or entry ramp for a given trip?
To select an exit ramp, just double-
clickthe right button on themouse
at your origin ramp. A table will
appear showing estimated rates of
speed and travel time to all pos-

Number 3

sible exit ramps currently dis-
played. To select an entry ramp.
just double-click the left buttonon
the mouse at your destination
ramp. The same table will appear,
this time showing estimated rates
of speed and travel time to your
destination ramp from all possible
entry ramps currently displayed.
' Finally, there are three features
of interest mainly to traffic man-
agers. First, Traffic Reporter can
provide graphical, up-to-the-
minute data on volume (number of
cars passing over each sensor) and
occupancy {percentage of time cars
are over each sensor). Second.
Traffic Reporter can indicate by
color code (blue) a maifunctioning
station. Third, Traffic Reportercan
store commute data and play the
data back, creating a record of
freeway activity for historical and
statistical analyses.
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What Others Are Doing:
Autoguide, UK

Autoguide 1s an experimental
route guidance system sponsored
by the United Kingdom's Depart-
ment of Transport. Autoguide is
an infrared based system con-
sisting of a network of roadside
beacons, a central computer, and
two-way commumication units.

driver nears the destination. In
addition. audio messages often ac-
company visual messages so that
the driver does not have to keep
looking at the display. Examples of
displays are shown in Figure 2.
Research has shown that driv-
ers——even those traveling on famil-
iar routes—often choose poor
routes, thereby losing time and

money. The atm of Autoguide is to
save drivers ten percent or more of
these losses by guiding them to
their destinations. London, where
traffic has increased by about 40%
since 1970, is a prime example of
how Autoguide can save time and
money.

Next newsletter: overhead
message systems, Chicago.

The communication units trans-
mit traffic data to cars equipped ' About this Newsletter
with dashboard computers and Y 4 W This issue of Commuter Infor-
hand-held remote control units. 4 o mation Systems is the third of six
Currently, a pilot project is being | l monthly newsletters intended to
conducted in London, but by the 134 18t update interested parties on re-
mid- 1990s it s expected that this | * === ' I=SS="""| search in commuter behavior and
system will be implemented the interpretation and deltvery of
throughout the United Kingdom— - transportation data. Copies of this
possibly throughout Europe. "o E e of previous issues may be obtained

This is how Autoguide works. I | fromthe editor. The next issue will
At the start of ajourney, the driver !C. 183]| focusontheusabilitytesting ofthe
enters his or her destination into |* Ssosr—o~ O i e screen for delivering real-time in-
the dashboard computer. Then | formation to Puget Sound motor-
the computer displays the best X ists/commuters. Opinions ex-
route along with direction. dis- PR o ' pressed in this newsletter do not
tance, and travel time to the des- i “Ii necessarily tmply endorsement by
tination. As the vehicle passesa {jas__ 12 S.1¢j| the University of Washington or
beacon site along the road, up-to- { e e e e * Comvm e e | the Department of Transportation.
the minute data are transmitted
to the vehicle and displayed on ! T = 3| Margaret Garner, Editor
the computer screen. o— 8 '\. 14 Loew Hall, FH-40

Besides the display showing | = | University of Washington
the best route, direction, and dis- 289 a2 Seattle, Washington 98195
tance. other dispiays guide the [{To—m—m ytpe—— {206) 685-2131
driver on winding roads, alertthe | = FAX (206} 685-0666
driver {0 turn, indicate appropri- E-mail MG @ UWAVM.
ate lanes, and indicate when the | Figure 2. Exampies of displays. WASHINGTON.EDU
Commuter Information Systems Nonproiit Organization
14 Loew Hall, FH-40 US Postage
College of Engineering PAID
University of Washington Seattle WA
Seattle, WA 98195 Permit No. 62

F.6



Commuter Information Systems
Understanding and Helping Puget Sound Commuters

V77574

PR AN

January 1991

A Newsletter for Transportation System Managers and Planners

Number 4

In This Issue

In the last issue of this news-
letter, we described how Traffic
Reporter presents real-time com-
muter information via a graphical
screen. We discussed how traffic
reporters, traffic managers, and
commuters will access this infor-
mation directly.

In this issue we focus on the
design philosophy of Traffic Re-
porter. We also present some re-
sults from an east/west on-road
traffic survey. Finally we discussa
changeable message system used
in Chicago.

Commuter Response: The
Ultimate Goal

In past issues of this newslet-
ter, we introduced Traffic Re-
porter, a commuter information
system for the Puget Sound area.
Thus far, we have focused on the
technological aspects of Traffic
Reporter. This article focuses on
the design philosophy of Traffic
Reporter.

While modern technology is
needed to develop and operate
Traffic Reporter, Treffic Reporter’s
data gathering and message dis-
plavs cannot alone improve traffic
flow. This can be accomplished
only if these messages cause mo-
torists to modify their commuting
behavior. Therefore. changing
commuter behavior is the basic
philosophy guiding the design of
Traffic Reporter. and such achange
can only be achieved by first un-
derstanding the behavior and in-
formation needs of commuters.
Achieving this understanding is a
communications problem, which
is why technical communicators
are leading the design and devel-
opment of this commuter informa-
tion system. In fact. the first step
in designing Traffic Reporter in-

volved getting out on the road and studying the behavior and informa-
tlon needs of commuters.

To further appreciate the importance of this approach. consider
that a commuter information system is a type of control system.
Control systems consist of a loop of at least three components: an
environment, a stimulus, and a response. In some control systems,
such as for controlling guided missiles. the response is automatic.
However, many control systems require a human in the response loop.
With Traffic Reporter, human response is the key component of system
response, and this human response is extremely complex. (The
information loop for Traffic Reporter is illustrated in Figure 1.)

Each development phase of Traffic Reporter has been driven by an
understanding of the behavior of commuters and our ability to impact
that behavior. At this time, the {inal stage, usability testing, is
underway. The purpose of this stage is to confirm that Traffic Reporter
meets the ultimate goal: changing commuter behavior. In the next
issue we'll discuss usability testing,

Maditication
of Commuter
ﬂ Behavior S,
Transpartation Trattic
Sysiem fleporter
Data from
:b . Vehicies —
Pnssing Over
Sensors
Figure 1. A Real-Time Commuter Information Svstem Loop

Commuter Types and Geographical Differences

Two extensive surveys of motorists traveling into downtown Seattle
(reported in the first two issues of this newsletter) identified four
commuter types. From these surveys, commuters were broken down
into three geographical groups: north, south, and east/west. To
determine how the four commuter types were impacted by geographical
differences. data were extracted {rom these surveys. These data are
compared in Table 1.

Table 1, Comparison of Commuter [\'pes {in percentages)
North to Soulh to East to
Downtown LYowntown West
Pre-irip
changers 15 15 12
Route & Time
Changers 40 15 17
Route
Changers 21 7 3
Non-Changers 23 23 26
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The commuter types were
relatively stable across geo-
graphical differences. The only
noticeable differences were that
east/west commuters are slightly
more flexible about the time they
leave but slightly less flexible
about route and mode of trans-
portation. Those differences may
bebecause these commuters have
more {lexibility with their time
but less fiexibility in their route or
mode of fransportation.

What Others Are Doing:
Changeable Message
Signs, Chicago

Since 1988, the Hlinois De-
partment of Transportation {IDOT)
has been operating a changeable
message sign (CMS) system on
the Chicago network of express-
ways. The current signs were
installed as part of the Dan Ryan
Bridge Rehabilitation Project.
CMS improves traffic flow and
safety by providing real-time traffic
advisory messages to motorists.
These advisory messages help
motorists make traific decisions
in advance of congestion or other
traffic incidents.

The CMS system is comprised
of 12 signs made of electromag-
netically controlled, reflective
disks. The typical sign has three

90-character lines providing 18-
inch high yellow text on a black
background. On weekdays, the
signs are remotely controlled by the
Traffic Systems Center (TSC) inOak
Park. When necessary at night and
onweekends. the signs are remotely
controlled by the Communications
Center in Schaumburg.

Here is how informnation is gen-
erated. Traffic sensors embedded
in the centerlane at half-mile points
accumulate data on lane occu-
pancy. These data are then sent to
a central computer. The computer
in turn sends recomrnended mes-
sages to TSC technictans who then
send the chosen message to the
CMS master controller.

The signs can display a variety
of messages. but the policy Is to
display messages only of traffic-
related situations. Most of the
messages relate ta three traffic
situations. First, the majority of
messages relate to traffic conges-
tion: location and extent of back-
ups. Second, construction, main-
tenance, and emergencyrepairs also
produce a heavy demand for mes-
sages. especially early warnings of
start dates, Third. messages alert
motorists Lo trallic incidents, such
as accidents or blocking vehicles—
particularly those incidents that
necessitate detours. When quieter

times prevail. the signs remain
blank or carry site-specific mes-
sages, such as "reduced speed zone
ahead.”

Plans are being made to expand
the existing CMS system. By early
1992, ten more signs will be added
as part of the Kennedy Express-
way Rehabilitation Project.
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In This Issue

Our last issue of this newsiet-
ter discussed the design philoso-
phy of Traffic Reporter, stressing
that the ultimate goal is commuter
response. We pointed out that the
key component in designing Traf-
fic Reporter was to first under-
stand commuter behavior and in-
formation needs. Another crucial
component is confirmation that
Traffic Reporter meets the ulti-
mate goal. This is accomplished
by iteratively conducting a series
of usability tests. In this issue we
discuss this testing process.

We also discuss InfoBang, an
experiment being conducted In
Houston.

Usability Testing

The ultimate goal of Traffic
Reporter is to influence commuter
behavior by delivering appropri-
ately designed real-time informa-
tion. Wetocokthe first steps towards
this goal by studying the behavior
and traflic information needs of
Puget Sound commuters. Based
onthis understanding, we designed
Traffic Reporter. Now, we need to
know it Traffic Reporter works: Is
it useful? Is it effective? Most
importantly, does it influence
commuter behavior? Currently,
we are answering these questions
through usability testing, where
commuters formally evaluate the
system in terms of their needs and
desires. Inthisissue, we (1) explain
why usability testing is a critical
task, (2) briefly describe the test-
ing process, and {3) discuss future
usability testing in this preject. In
the next issue, we will present
initial resuits.

Why D
Traffic Reporter is a type of
control system where human re-

sponse is the crucial component.
Thus, while output from Traffic
Reporter is traffic information,
control of the transportation sys-
tem depends on how commulters
respond to that information. Us-
ability testing is a key element in
achieving the desired response.
Usability testing is also an ongoing
process to ensure that modifica-
tions and enhancements to the
system are designed with commut-
ers' traffic needs and desires in
mind.

We have selected three groups
of Traffic Reporter users: com-
muters, traffic reporters, and traffic
engineers. We are conducting
formal usability tests on the com-
muters and traffic reporters and
soliciting less formal input from
the traffic engineers.

1. Commuters are seen as the
pomary users. We have chosen
only subjects who travel fromsouth
Lynnwood into downtown Seattle
because that is the only part of the
freeway systern that Traffic Re-
porter currently serves. Our se-
lection of 24 subjects was made
randomly and represents our tar-
geted comruter types: pre-trip
changers. route changers, and route
and time changers. (See October
issue for explanation of commuter
types.)

To help us gauge cormmuter
responseto Traffic Reporter, we give
subjects a short introduction to
and demonstration of Traffic Re-
porter. The subjects then do a
short tutorial that explains how to
use the system. We next give sub-
jects a series of tasks designed to
test the usability of the system
under various scenarios. Finally,
we ask questions about the design
and ease of use of the interface and
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solicit comments and suggestions
from the subjects.

2. Traffic reporters are seen as
secondary users. Through tralfic
reporters, information from Traffic
Reporter will be passed on o
commuters in TV and radio traflic
reports. Therefore, we want to find
out what information traffic re-
porters would like to receive. We
also want to know if they think
Traffic Reporter will improve the
quality of traffic information they
would pass on to conunuters.

3. Traffic engineers are prima-
rily personnel at the Traffic Systems
Management Center who will use
Traffic Reporter in its current form
as one of several traffic informa-
tion tools. Traffic engineers report
traffic information to the media
and public. detect incidents and
report them to the State Patrol.
and control ramp meters and
variable message signs.

Future Testng

In the next phase of our traific
study, we plan to expand and en-
hance Traffic Reporter, and each
major expansion or enhancement
requires more usability testing. For
example, we plan to add the high
occupancy vehicle lanes and ex-
press lanes to Traffic Reporter's
screen. This addition will result in
Traffic Reporter displayingfarmore
information both in the overview of
freeway conditions, as well as in
selected specific-trip indormation.
How will we know if displaving this
increased amount of information
results in increased usetulness?
The answer is usability testing,
Until we are confident that Trafjic
Reporter meets the information
needs of commuters, usability
testing will be an ongoing part of
systemn desigrn.
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What Others Are Doing:
InfoBang, Houston

Want to find out about traffic
conditions before you leave work,
without turning onaradio, TV, or
computer? Try InfoBang. infoBang
{s an experimental motorist infor-
mation project jointly sponsored
by the U.S. Department of Trans-
portation and the Texas State
Department of Highways and
Public Transportation. The pur-
pose of the experiment is to pro-
vide real-time traffic information
for pre-trip planning by using
computer display terminals (Fig-
ure 1) located on the parking lev-
els of ten buildings in Greenway
Plaza (which serves 12.000 em-
ployees).

InfoBang provides accurate
and timely information for

Greenway employees on freeway
construction, accidents, and dis-
abled vehicles so that the employ-
ees can make decisions concerning
travel routes to other areas of the
city. Like Traffic Reporter, InfoBang
addresses the need to provide traf-
fic information to motorists at the
work place before their commute,
thus allowing motorists to make

choices concerning their trips.
InfoBang works like this. Vari-
ous commercial, state, local, and
individual sources provide traffic
information on accidents, conges-
tion. disabled vehicles, and freeway
construction to a commercial traf-
fic advisory service. The advisory
service compiles the traffic infor-
mation on a mainframe computer,
which sendsmessagestoafile server
in Greenway Plaza. The file server
then sendsthe mes-

sages tothetenter-
“ernacs minalsin Greenway
= = e == Plaza. The messages
s e [, pa on the terminals are
updated approxi-
— il mately every five
Jmene . FME —= ot minutes, and the
————— contents of the mes-
sages are checked
=% & &= = every 15 minutes for
e I S~ Sosmen- accuracy.
e InfoBang began in
September 1990 and
Figure 1. Location of terminais (shaded boxes) in will continue for two
Greenway Plaza. vears, with a possible

extension for another two years.
The Texas Transportation Insti-
tute is currently evaluating the
information system in three ways.
(1) public acceptance and utiliza-
tion, (2) system reliability and ac-
curacy, and (3) cost effectiveness.
If evaluations show that InfoBang
Is successful according to those
criteria,. it may be implemented in
other areas of the city.
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In This Issue

In this issue of Commuter In-
formnation Systems. we feature
plans for Traffic Reporter’s expan-
sion and enhancement in the next
phase of its development,

In our last issue of this news-
letter, we described tests we have
been conducting to evaluate Traf-
fic Reporter's usabllity and effec-
tiveness. In this issue, we report
on preliminary results of those
tests.

Finally, we discuss INFORM, a
real-time commuter information
system being used on Long Island.

Future of Traffic
Reporter

As we have described in previ-
ousissues of this newsletter, Traffic
Reporter is a PC-based. interac-
tive, graphical commuter informa-
tion system being developed for
the Seattle area. The goal of Traffic
Reporter is to influence commuter
behavior and dectsion making by
providing up-to-the-minute traffic
information on Seattle-area free-
ways and deltvering this informa-
tion directly to commuters. In its
current state. Traffic Reporterdoes
provide graphical, up-to-the-
minute traffic informationona PC;
however, it covers only the north-
ern corridor of I-5 from downtown
Seattle to Lynnwood (about a 15-
mile stretch) and is not yet directly
delivered to comunuters.

In the nexi phase of Traffic
Reporter's development, we wiil
expand Traffic Reporter's geo-
graphical coverage. complete its
implementation. deliver it directly
to commuters, and enhance it by
adding more features. Specifically,
we plan to accomplish the follow-
ing:

|. Expand Traffic Reporter to
cover more of I-5 and to include

other Seattle-area freeways.

2. Separate out express and HOV
lanes from regular freeway lanes.

3. Improve the conversion and
accuracy of sensor data.

4. Investigate adding features
such as a predictive mode.

5. Deliver Traffic Reporter di-
rectly to commuters via TV and
radio reporters.

6. Develop a touch-screen ver-
sion of Traffic Reporter for direct
delivery to commuters via kiosks.

7. Explore delivering Traffic
Reporter via other methods, such
as dedicated cable TV, PCs at
homes and piaces of business, and
in-car delivery.

8. Use Traffic Reporterto record
data formonitoring traffic patterns
and establishing norms of freeway
performance.

9. Continue to evaluate Traffic
Reporter’s usabllity and effective-
ness.

We will report on the results of
this additional work in Volume 2 of
this newsletter. We anticipate the
first issue to be ready by December
1991.

Usability Testing:
Preliminary Results

In the last issue of this news-
letter, we described usability test-
ing of Traffic Reporter. We dis-
cussed why we conduct usability
tests, who we test, and how we
conduct these tests. While we are
still conducting these tests, we
can present some preliminary re-
suits.

Thus far, we have tested 13
commuters. These commuters had
responded to our on-road survey
and indicated flexibility in some
aspect of their commute behavior.
We designed the test to elicit In-
formation about the following is-
sues: {1) interface design, (2) screen
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interactivity, (3} desired delivery
method, and (4) potential change
in commute behavior.

Overall, the subjects revealed
that Traffic Reporteris a usable and
effective real-time commuter in-
formation system. Following are
specitic responses to the above
issues, as well as suggestions for
future changes to the system.

Interface design. The subjects
felt that the interface design was
easytounderstand. However, they
suggested (1} using a color other
than purple for the 20-34 speed
range; (2) removing the arrows
indicating freeway ramps that have
access in only one direction; (3)
adding a flashing icon to indicate
when traffic has stopped; {4} add-
ing information about incidents,
particularly about the type of inci-
dent, lanes affected. and antici-
pated length of delay: (5} adding
traffic information about major
arterials: (6) adding a mechanism
that would allow commuters to
check on the validity of their de-
cisions after their commute; and
(7] ensuring accuracy of displaved
information.

Screen interactivity. The sub-
jects felt that the screen was easy
tointeract with. However, many of
the subjects were confused by the
number of mouse actions; these
subjects recormrnended deleting at
least the mouse actions that require
double clicking the mouse button.

Desir J i3 meth In
general, subjects indicated that
their preference for delivery of
traffic information would depend
on where they are when thev need
the informaton. If thev are at
home or at work, subjects prefer
delivery by computer because the
Traffic Reporter screen provides
instant visualization ol the traffic
situation, and the screen can be
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tailored to individual commutes.
If they are already in their cars,
subjects prefer delivery by radio
because of the time lapse between
seeing the screen before depart-
ing and actually entering the

freeway.
Potential change incommuter
behavior, Since the ultirnate goal

of Traffic Reporter is to influence
commuter behavior, this issue was
the most critical. Therefore, we
were pleased by the subjects’ re-
portsthat theywould change some
aspect of their commute when
presented with up-to-the minute
traffic information delivered by
Traffic Reporter,

In keeping with our desire to
design a screen that meets the
needs and desires of users,
whenever possible we will use
these suggestions in future
implementations of Traffic Re-
porter. Furthermore, as we con-
tinue to develop Traffic Reporter,
we will continue usablility testing
on the system.

What Others Are Doing:
INFORM, Long Island
[NFORM is part of a New York
State Department of Transporta-
tion project designed to improve
tratfic flow on Long Island. Like
Traffic Reporter, the INFORM
system aims to achieve that goal
by delivering real-time traffic in-
formation that will help motorists
make informed commuting deci-

sions in their choice of departure
time and travel route. Also, like
Traffic Reporter, INFORM gathers
data on traffic volume and speed
from sensors imbedded in freeways.
It then sends those data to a central
location (Fig. 1) where the data are
converted to up-to-the-minute traf-
fic information. This informationis
then delivered via telephone linesto
74 variable message signs along
the twomajor Long Island freeways.
In addition, state police and local
traffic agencies have access to IN-
FORM.

Businesses and other public
agencies can subscribe for $200 a
year (plus the cost of dedicated
phone lnes and computers) to IN-
FORM to receive speed information
through the Visual Traffic Informa-
tion Project (the latest phase in the
INFORM system). For example, the
Fortunoff Company, a large store
on Long Island. installed a computer
with graphical display in its lobby.
The 1.350 employees and 7.000
customers who visit Fortunoff each
day can check the display for traffic

Fig. 1 INFORM display at the Traffic

Management Center on Long Isiand

information before they leave the
building. Eventually, employees
will be able to call for traffic infor-
mation before they leave their
homes for work.

Correction

In the February issue of this
newsletter.we misspelled the word
InfoBang. Infobangends witha“q.”
not with a “g.”
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the University of Washington or
the Department of Transportation.
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