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ABSTRACT

This report presents the results of a study on the deployment, use, and effect of rea-time traveler
information (TI) systems. The main goals were to understand agency dissemination practices, assess the
potential effectiveness of Tl systems as it relatesto traveler perception and use, and suggest best practices
for facilitation. It aso provides several key outputs to be used by stakeholders: a) survey/interviews of
agency representatives, b) surveys and focus groups with travelers to better understand the public’'s
perception/use of TI, c) database of survey responses, d) comparative analysis of agency and public
perceptions, €) recommendations of methods for assessing TI, including a “toolbox” of low-cost
approaches, f) guidance for features of an idea Tl system, g) discussion of future TI, including cutting
edge technologies. Agencies and the public agree that TI should be targeted, easy to use, relevant, clear,
trustworthy, reliable, and accurate. Interestingly, there was a call for smple information that can be
accessed by most people in a variety of locations (e.g., radio). We recommend features of an effective Tl
system. First, there should be a provision of Tl focusing on non-recurring events. Second, awide array of
dissemination methods should be implemented. Finally, Tl should align with needs and wants of the
public. The report also includes guidance on how agencies can facilitate T in the future, taking advantage
of new technologies, new dissemination methods, and public-private partnerships.

\
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SUMMARY

Traveler information (TI) systems are diverse and rapidly evolving. It will be important for agencies
and Tl vendors to align development with the needs and expectations of the traveling public. The
National Cooperative Highway Research Program (NCHRP) Project 08-82, Deployment, Use, and Effect
of Red-Time Traveler Information Systems concerns. developing a better understanding of agency
practices and rationales for disseminating real-time Tl, assessing the effectiveness of these real-time
information systems as it relates to traveler perception and use, and suggesting best practices for future
facilitation of thisinformation.

Many studies of real-time Tl effectiveness focus on user satisfaction (e.g., “NCHRP Synthesis 399:
Real-Time Traveler Information Systems™ by Deeter, 2009). The current approach goes beyond this
limited assessment approach, instead using a variety of methods to not only understand satisfaction, but
also behaviora outcomes (through self-report logs) and other low-cost methods. This combination of
methods creates a better assessment of effectiveness in real-time Tl systems and practices, while also
providing better information from which to develop guidance for future approachesto real-time TI.

The Westat-CATT team believes that the most critical aspects of this research, from a practitioner
perspective, are the “gaps’ between the agency’s processes for disseminating travelver information and
the public’s expectations and needs. Another critical output of this research: Agencies are in dire need of
guidance on how to measure the performance/impact of their Tl programs. In addition, the project is
providing a public use database of survey data collected throughout the effort for use by agencies in
assessing the public’sviewson Tl.

Research Approach

The research approach used in this study closely parallels the overall research objectives: to analyze the
deployment, perception, and use of real-time Tl systems. First, the research team identified how and why
agencies disseminate real-time TI. This involved developing and conducting an extensive web-based
survey and severa followup phone interviews to collect public agency Tl provider information around
three interrelated themes:

1. Determine agency perceptions regarding the rationale for why T1 is provided and the mechanisms
by which the information is delivered;

2. Determine what evaluation/assessment techniques are used by agencies to support the rationaes
for T1 provision mechanisms; and

3. An attempt to identify impediments to evaluation assessment, unique practices in existing Tl
programs, and agency perspectives on the future outlook of TI.

After focusing on how and why agencies disseminate Tl, the research team used a variety of methods to
explore outcomes from a traveler perspective including access to, perception of, and need for real-time
information. This approach allowed usto not only understand Tl user satisfaction and perception, but also
behavioral outcome proxies (through self-report logs and recent timeframe surveys).

Severa questions of interest were identified:

What access do travelers have to real-time Tl and what is their awareness of that access?

What is the public perception of rea-time T1?

What characteristics do travelers need in real-time T1?

What are the gaps between what agencies provide and what travelers feel isimportant and need?

Copyright National Academy of Sciences. All rights reserved.
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¢ How do agencies use real-time data in planning and operations activities and are these uses reaching
the public with the intended effect?

o What are the reasons travelers do not use available real-time T1?

o Are there any self-reported behaviora changes due to real-time T1? If so, what are the most effective
information type and medium to be used in changing traveler behavior? How do pre-trip and en-route
patterns of using real-time Tl differ?

¢ How frequently do these changes occur?

¢ |nwhat ways do the changes occur (e.g., leave earlier, later, change route)?

o If behavior does not change, then why not? Is it a system constraint (e.g., lack of aternative
routes/transit options, unreliable information) or personal constraints (inability to adjust trip time due
to appointments, etc.)?

A particular area of interest for transportation managers and engineers is changing traveler behavior
based on information disseminated. Ideally, one would like to have extensive empirical data on the actual
changesin traveler behavior as a function of various types and sources of Tl to directly measure the effect
(and relative effectiveness) of TI. This is in fact quite difficult to do, particularly with a limited set of
project resources. Our approach is to learn what we best can about multiple aspects of Tl effects from a
diverse set of sites. We believed the best approach to understanding travelers use, perception, and
response to real-time Tl was the combination of a variety of low-cost methods that have proven
successful in the past. This “toolbox” consists of several components which can be inexpensively adapted
to a particular site. This approach aso has the advantage of not being cost prohibitive for agencies who
would like to devel op their own evaluation process and use some of the sametools.

The detailed Tl user assessment focused on four sites. a) Washington DC metro area (Rockville,
Maryland), b) Orlando, Florida, ¢) San Francisco, California, d) New York City commuting area
(Teaneack, New Jersey). Each site contained the following data collection approaches and was used in
forming a comprehensive profile of traveler behavior and perceptions in the area (in this order):

o Reference to agency interviews and surveys, as well as use of Geographica Information Services to
target optimal corridors that contained heavy traffic and potential for alternate routing.

o Web-based surveys with participants primarily targeted through zip codesin corridors of interest.

¢ Two focus groups at each location: one group of real-time TI frequent or heavy users and one group of
non-users or light users.

o Traveler logs: Participants in each group were given a seven-day traveler log at the completion of each
focus group, along with instructions for its compl etion.

To supplement the more detailed assessment sites, there were two additional sites where the research
team did not visit in person but collected data remotely utilizing web-based surveys. The two remotely
assessed (survey only) areas were: Detroit, Michigan and Salt Lake City, Utah.

Finally, after summarizing the information received from agency providers of Tl and Tl users, the
information was compared to identifiy any gaps between what agencies perceive as effective TI practices
and what travelers perceive as effective. The public was also asked to help define an ideal Tl system and
their detailed responses are included in Chapter 3. The research team also examined Tl trends and the
future of Tl access such as having information integrated into our daily livesin such away that requesting
TI becomes virtually unnecessary.

Summary of Key Findings
This summary of key findings is based on the outputs of the research approach presented in the

previous section and presented here in the order the research was conducted. Details of al research
findings can be found in Chapter 3 and related appendices.

2
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Findings from Agency Surveys: From the agency perspective, approximately 98 percent believe that
information allows the traveling public to make better travel decisions. This emphasizes the concern that
agencies have about how to provide sufficient information to travelersin order to enhance individua and
system performance. However, only 30 percent of the agencies reported having evaluation data that
demonstrate the benefits of providing information to the traveling public, and only 40 percent have an
ongoing program for evaluating the provision of TI. Finally, there was a strong desire/need of the
agencies to take advantage of smartphones and new socia media (e.g., apps, Twitter, mobile webpage,
etc.) in order to enhance the range and rapidness of information dissemination. While detailed findings on
agency perception and use of Tl are provided in the Appendix, selected highlights are shown below:

¢ 90 percent of the interviewed agencies disseminate information on non-recurrent events (i.e.,
incidents and roadwork) and over 85 percent of them provide CCTV and interactive maps
illustrating roadway travel conditions.

¢ The most popular modes of dissemination are variable message signs (VMS), webpage (including
mobile accessible), socia media outlets, and 511 systems.

e Agency perception of most the important information to provide to travelers includes CCTV
video, roadway travel conditions (e.g., maps with speed/incident info), traffic incidents, travel
times, parking availability, special events, weather, and roadwork.

¢ The manner in which agencies disseminate information to the public is generaly perceived as
very effective with the exception of highway advisory radio (HAR). Agencies consider HAR
the least effective T1 dissemination technique even though 70% of the agencies surveyed use it.

e Agencies mostly depend on 511 call statistics and, to a lesser extent, some form of traveler
survey, to evaluate their systems.

¢ While roughly 90 percent of surveyed agencies provide information on traffic conditions (e.g.,
roadway status, CCTV video, incidents, construction zones), less than 35 percent provide
alternate route information (which is perceived as somewhat less important than other
information provided to travelers).

o Agencies express concerns regarding availability of funds and what they can do with the limited
funds avail able, particularly in support of Tl program evaluation. When asked about funding in
the followup interview, common comments of the agencies included “thereis never enough”
and “we need more.”

o Agencies support the notion that new social media and technology must be seized. In followup
phone interviews with six agenecies, al indicated that they have a mobile device app and/or
Twitter account. The latter was the most popular in some cases, but not necessarily perceived
as the most effective.

¢ When asked if there is any type of Tl that they feel is effective but are not currently providing,
agencies mentioned statewide travel times, detailed construction lane status information, and
multimodal and route trip planning.

Findings from Public T1 Users. The traveling public is generaly satisfied and uses humerous sources
and types of Tl (see Figures A and B). It is also clear that there are areas where travelers are caling for
improvements (e.g., HAR), highlighting concerns (e.g., smartphone apps in the face of distracted driving
concernsg/laws), or unaware of available services (e.g., 511). Surprisingly, athough travelers generally
seek more detailed and complex information that often requires the latest technology, there was a
common call for ssimple, reliable information that can be accessed by most peoplein a variety of locations
(e.g., AM/FM radio).

A supplemental survey was also deployed across all six cities to investigate recent trip changing
behavior. The survey found that trip changes were rare; only 14 percent of respondents reported changing
atrip in the past three days. Among those who did report changing a trip, the most popular information
sources used when making trip changes included radio, smartphone apps, and VMS. Note that

3
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smartphone app use was reported at a much higher percentage than the earlier survey asking about typical
use, possibly due to better memory retrieval now when asked about most recent trips within the last three
days. The least popular sources included arterial electronic roadway signs, social media, and on-board
devices (possibly reflecting the lack of availability of these systems). Travelers reported the most used
information types were traffic incident reports, travel times, and alternate routes. The least used were
safety information, specia events, and parking availability.

Traveler information sources used when changing a trip in the last 3 days

Radio (AM, FM,

and satellite) M2%

Mobile smartphone "apps”
(e.g.. iPhone or...

Electronic HIGHWWAY
message signs (only...

WWebsites NOT on mobile
devices (usinga..
Television

Highway advisory radic
(AM stations used only for..

Email, text alerts
or phone call by..

Websites through
mobile devices

511 traveler information
phone number

Social media (e.g.,
Twitter, Facebook)

On board devices (e.g.,
Garmin, TomTom, Onstar)

Electronic LOCAL ROADWAY
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Figure A. Information sources used when changing a trip in the last 3 days.
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Traveler Information types used when changing a trip in the last 3 days

Traffic incidents

Travel imes

Alternate routes

Roadworkfconstruction
zones and road closures

Visual observation of
traffic conditions 319%
Weather information a
(including smog alerts) 236%
Public safety information
(e.g.. Amber.. 125%

Live traffic cameras M1%

Parking availability 33%
Special events 69%
Safety information (e.g..
“Buckle up.” "Signal.. 42% ‘
1 1
0% 10% 20% 30% 40°% 50%

Figure B. Information types used when changing a trip in the last 3 days.

Participants were asked a direct question about features of an ideal real-time T1 system. These were
the main themes that emerged across all cities:
¢ Reliable, real-time, and accurate information
e Local and tailored to the travel corridor of interest and living area based on location (possibly GPS
enabled), filtering irrelevant information
Detailed information such as specific lane closures, video images of traffic conditions, etc.
Time-stamped information so that the “freshness’ is known
Automated alerts based on route or location of traveler
Accessible from a variety of sources (“universal means of accessing information”). Similarly, bundled
suite of information types that one can choose from via most sources (e.g., traffic, road closures,
construction, weather, public transit)
¢ Alternate route and transportation information to improve decision-making
¢ Radio as a mode should be included because it is accessible to amost everyone and more reliable in
emergencies or places with cell signal obstructions
— Including continuous updates on a dedicated station that clearly transmits information
Multimodal information, including transit
Information provided at key decision points (e.g., before entering a highway)
Dedicated apps, radio stations, and television stations
Integrated information regardless of jurisdiction for the traveler from Point A to Point B
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Agency TI Providers and Public Tl Users — Do Perceptions Match? One of the more compelling
aspects of this research project is having the ability to match agency and public perceptions of effective
Tl features. The research analysis reveals considerable consistency between agencies and the public in
terms of what features are considered effective and which are considered |ess effective. Agencies and the
public agree that T1 should:

e betargeted, local, and relevant to the consumer;

be easy to access and use, including when en-route;

be clear, concise, trustworthy information that is accurate and reliable;

include specia event, construction/maintenance, or emergency information; and

use technologies that are widely available to everyone and easily implemented (e.g., radio).

While there is general agreement in agency and public perception as to the effectiveness of Tl and how
it should be provided to the public, there are some notable examples of where these perceptions do NOT
match. It is these instances (agreement on ineffectiveness and disagreement on effectiveness) that are of
interest as they point to features where resources are needlessly being expended or where features might
need considerable improvement. Some examples of perceived limited effectiveness and disagreements
about effectiveness are:

a) Highway Advisory Radio—This Tl program feature is a good example of a dissemination method

where both agencies and the public agree asto its limited effectiveness as implemented,

b) Social Media and Apps—TI| program features using social media and smartphone apps are
receiving increased attention from agencies as they are considered both effective and a technol ogy
trend that must be taken into account. From a T1 program perspective, these features are perhaps
the most “cutting edge” in terms of state of the practice and the long term viability remains to be
seen. From a public perspective, very few people are using social media and appsto receive Tl

¢) 511 Phone Systems—Many agencies have implemented or are moving toward 511 phone systems
as they are considered to be highly effective, but at the same time, state legidatures are moving to
ban cell phone use while driving (and the public’s mindset is changing in the same direction). This
may explain why areview of survey results indicates that making a 511 phone call is not deemed
a particularly effective method of getting en-route T1. This may be the result of a conflict between
developing state laws and public perceptions targeting cell phone use and the desire for en-route
TI.

Application to Practice

Based on the findings of this study, several overall features of an effective Tl system are
recommended. First, there should be provision of real-time Tl with a focus on non-recurring events.
Second, awide array of information dissemination methods should be implemented and used effectively.
Finally, TI should align with demands of the public. Details of effective TI programs include:

e Provision of real-time information concerning transportation system status focusing on non-recurring
events—It is apparent that non-recurring events (including those that are unplanned such as traffic
incidents or planned such as special events) are very important in terms of the type of information
needed by travelers to make better decisions. In an effort to focus on the randomness of incidents and
their impact on the consistency (or lack thereof) of trip travel times, the concept of travel reliability is
becoming an increasingly important feature amongst T| providers. The challenge with travel reliability
is conveying measures (e.g., buffer and planning indicestimes) that are easily consumable by the
traveling public.

e A wide array of information dissemination methods are implemented and used effectively—When it
comes to dissemination, Tl cannot be too accessible. Not every traveler has the same needs and not
every traveler will find value in every dissemination mechanism so an important feature of any
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effective Tl program is a diversity of dissemination methods. Also, it is not critical that an agency be
responsible for al dissemination mechanisms. Many agencies focus on providing a usable website with
timely and reliable information, but also provide data to third parties (at no cost) so that additional
outside resources, ideas, and capabilities can be used to create new and innovative dissemination
mechanisms. Effective use of a dissemination method is also important. For example, when using
websites, it isimportant to keep clutter to a minimum so that uses can quickly find the information they
need. Many websites include extensive headers, footers, and menus with extraneous links that can
distract from the primary information that users seek.

A TI program should be evaluated for its effectiveness—The definition of effective is “successful in
producing a desired or intended result.” Desrable results may include benefits to transportation
network performance, and improved trip decisions, travel times, and satisaction levels for individuals.
Evaluating a Tl program to determineif it is successful in producing desired or intended resultsis not a
straightforward proposition. While agencies expend a great deal of effort determining transportation
system performance (see Appendix for alist of evaluation measures), they typically do not use these
measures to determine the specific contribution of their TI program to overall transportation system
performance. There are many components of a Tl program, some of which are more easily evaluated
than others. Agencies today evaluate their Tl programs using data collection techniques such as 511
call statistics, website hit statistics, and a variety of traveler input survey methods using their 511
systems, web and e-mail forms, and to a lesser extent, traveler focus groups. These collection
techniques are being used, to some extent, to evaluate effectiveness of Tl content including
information timeliness, accuracy, availability, accessibility, and decision-making. While information
helps with decisions regarding departure time, destination choice, mode choice, etc., there is also
benefit to travelers of just knowing why they might be in a delay and what the impact may be to their
trip. Not knowing, for example, why they are stuck in congestion adds to driver frustration or anxiety
(especialy in some locations where they may be in a tunnel or fear an emergency event). Tl should
align with demands of the public—The traveling public has certain demands and expectations
regarding an effective Tl system. When there is alignment between the public’s desires and goals, and
the agency’ sinformation services, the system can be optimized and the public can be satisfied.

Facilitating Tl in the Future: Agencies are already providing a wide array of Tl systems, but new

technology, particularly in the private sector, provides opportunities to substantially advance the
effectiveness of Tl systems. Agencies can facilitate providing Tl in the future. Readily attainable
facilitation topicsinclude:

Data Accessibly—Data collected but not used can be a waste of good resources. It can also be an
inefficient use of resources to develop an application internally that can be done cheaper by someone
else. In order to enhance an agency’s ability to provide accurate and reliable Tl, they should allow easy
access to the data they collect so that developers, media outlets, universities, the private sector, and
others can obtain success without severe bureaucratic navigation. A process should be put in place that
has the required steps to access agency data. This would assist both internal staff as well as external
agencies. Access agreements should be kept as simple as possible. The data should be made available
with little or no access fees. When agencies design their databases, it should be done with a focus on
using technologies and standards that will make the data more easily accessible.

Private Sector Partnering—As discussed above, sometimes providing Tl can be accomplished more
effectively through a public-private partnership that includes the added potential benefit of obtaining
free services or even revenue generation. It is imperative that agencies keep an open mind about
partnership opportunities with the private sector. Every state has its own laws about what can and can’'t
be accomplished through private sector partnering but many states have been able to receive free 511
services through private sector partnerships. Agencies can also partner for the development of a mobile
app. Private sector partnerships will also benefit by making agency data easily accessible.
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o New Data Sources—Agencies should consider using outside sources such as having an outside
organization provide probe data to supplement agency data sources. This third-party data combined
with the agency’s own data could be used to support their Tl activities as well as other management,
operations, and planning functions. The costs of internally adding and maintaining additional cameras
or sensors should be compared to the cost of having a third party provide the additional data. If
additional data is contracted by an outside party, the agency should maintain open dialog because
technology changes so rapidly.

e Partnering with Other Agencies—In order to provide the most complete informational picture to
users, agencies should endeavor to work with neighboring agencies to fuse data from multiple sources.
It is especially important in regions where multiple state and local jurisdictions exist.

e Evaluation—Since the traveling public is the ultimate consumer of TI, it is important for agencies to
measure the effectiveness of their Tl programs. Maost agencies provide Tl to the public but don't
measure its effectiveness. How will an agency know how to manage their Tl program if they do not
know how effectiveit is? Therefore, it isimportant to actually program specific funding to evaluate the
TI program. The evaluation should focus on the users' experience and use of Tl. This will allow the
agency to actively manage and evaluate their Tl program from the user’s perspective. One reason that
thorough evaluation of a Tl program is rarely undertaken is a lack of efficient, scienticially derived
techniques to quantify operational impacts of Tl programs. A research effort to develop such
techniques could benefit transportation agengies nationwide. Research could also be conducted to
assess how to mitigate driver distraction that is associated with users receiving Tl while driving.

o Distribution Mechanisms—Each user gathers Tl in a different way so it is important that agencies
provide the information in a variety of ways. Agencies should support a wide range of distribution
mechanisms/opportunities in order to reach the maximum amount of users. As discussed earlier,
because technology changes so rapidly, it isimportant that agencies also have the ability and flexibility
to provide new types of Tl as the environment demands.

o Improve Existing Traveler Information—TI provided to users can aways be better. Agencies should
strive to continually improve the reliability, timeliness, coverage, and quality of its existing Tl and the
resources used to disseminate the information (e.g., highway advisory radio, VMS, etc.).

Facilitation goals with longer time horizons are aso discussed in the report, as well as future TI
technologies. Smartphones and other mobile devices are the current favorite for advancements in TI
primarily due to the ease at which new applications can be deployed to powerful networked devices. As
soon as new data sources become readily available, developers can innovate and create new applications
that are quickly vetted by hundreds of thousands of users. Advancements in these mobile platforms come
quickly. Smaller, increasingly powerful devices, with more accurate GPS, higher quality cameras, longer
battery life, and more brilliant displays are devel oped every few months. Y et, the advancementsin TI will
be less reliant on hardware, but rather on tighter integration between other services including personal
calendars, entertainment, education, and automatic analysis of our travel behavior—estimating our every
need without making a single request. For example, the next “killer app” won’t be an app at all, but rather
an integrated calendar service that 1) knows where you are, 2) knows where you need to be, 3) knows
what the conditions are along the way, 4) alerts you when it’s time to leave—showing you the best route
to take, and 5) automatically reroutes you along the way as conditions change. It should be noted that
several of these technologies operate within the smartphone space. While the research team notes
limitations in utilizing smartphone apps, the reader should be mindful of the usefulness of smartphones if
the technology alows for safe deployment (e.g., in-vehicle docking with central stack information
displays and voice controls).

It should be recognized that, while smart phones will continue to play an increasing role in Tl
dissemination in the future, radio-based Tl dissemination will continue to play a major role. Components
of agency Tl systems, such as surveillance/detection systems continue to be needed for non-Tl related
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operational reasons (e.g., for volume monitoring, ramp metering, etc.). VMS will aso continue to be
needed to meet a range of Tl needs. At the same time, agencies may need to re-evaluate continued
investment in what they and the public perceive to be less effective Tl delivery mechanisms like HAR.
While traditional agency-run systems will continue to be required, private industry will continue to
deliver effective, personalized products to better meet rea-time Tl needs and this provides transportation
agencies more flexibility to focus resources on other TI components or operational needs. While industry
has not developed the ideal, personaized Tl system quite yet, this evolution is occurring, and should be
part of agency considerations in their own T1 and traffic surveillance investments. In short, transportation
agencies can benefit from advances made in the private sector and need not be threatened by them.

Assessing the Effects of Tl on Trip Behavior: Assessing the effects of Tl on trip behavior requires
aternative approaches used in combination with more traditional methods. We propose a “toolbox”
method. This approach combines a variety of focused, targeted, and low-cost methods that evaluate
different aspects of a Tl program. It is also a desirable approach due to the variety of dissemination
methods, traveler characteristics, and information types. The toolbox should consist of severd
components which can be inexpensively adapted to a particular site and can provide insight into the
effectiveness of a Tl program. The list below describes basic approaches:

Focus groups targeting certain travelers
Traveler logs

Targeted surveys

Interviews

Use available data where possible

Summary of Research Results & Products. The results of this research project provide an important
glimpse into the decision-making and opinions of agencies and the public with respect to rea-time TI
systems in cities across the country. It also provides several important products that can be used by
stakeholdersin the TI domain. These are discussed in more detail in thisreport, but include:

a) national survey and targeted interview of agency dissemination practices and beliefs,

b) large scale surveys and focus groups with the traveling public in several locations across the country
to gain a better understanding of the public’s perception and use of TlI,

¢) apublic use database of survey responses for future analysis,

d) analytical discussion of the match between agency and public perceptions, along with identification
of gapsfor policies,

€) recommendations for methods to usein assessing a Tl system,

f) guidance for features of an ideal Tl system and how agencies can facilitate information
dissemination,

g) discussion of the future of rea-time TI, including cutting edge technologies and deployment
approaches.
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Background

Traveler information (TI) systems are diverse and rapidly evolving. It will be important for agencies
and Tl vendors to align development with the needs and expectations of the traveling public. The
National Cooperative Highway Research Program (NCHRP) Project 08-82, Deployment, Use, and Effect
of Real-Time Traveler Information Systems has the main objectives of (1) developing a better
understanding of agency practices and rationales for disseminating rea-time TI, (2) assessing the
effectiveness of these real-time Tl systems as it relates to traveler perception and use, and (3) suggesting
best practices for future facilitation of thisinformation.

Do travelers use rea-time Tl systems to make decisions that will result in improved operational
efficiency, decreased congestion, mode shifts, and increased throughput? The magjority of real-time Tl
system evaluations conducted to date, particularly those related to 511 systems, focus on outputs rather
than outcomes (e.g., Swan, Baker, Hintz, & Trimble, 2004). For example, 511 systems are typicaly
evaluated based on call volumes and patterns, call frequency, call durations, system menu selections, etc.
In the instances where attempts are made to evaluate outcomes, they are based on levels of “satisfaction”
with the quality of information provided, but not necessarily the specific decisions or actions that were
made as a result of the Tl provided. This research explores outcomes from a traveler perspective
including access to, perception of, and need for real-time information. It also addresses outcomes from an
information provider standpoint. Recurring and non-recurring congestion are significant problems in
many areas where the construction of new or expanded roadways is not feasible. Therefore, it is of great
interest to traffic management agencies to better manage demand to maximize system efficiency, reduce
congestion, and increase driver satisfaction.

Critical to the successful implementation of real-time Tl systems is. (1) the collection of red-time
transportation system status data and (2) the delivery of this data in the form of information that can
influence traveler decision making and hence, impact system demand (e.g., Wang, Khattack, & Fan,
2009). Over time, the development and deployment of real-time Tl systems has evolved from an entirely
public-sector role to the point where the private sector has become an increasingly pivotal player. From a
data collection perspective, real-time TI systems today make significant use of privately installed traffic
monitoring devices in public rights-of-way. Most recently, private companies are becoming involved in
the collection of rea-time data using non-infrastructure based techniques such as vehicle probe
technology. From a delivery perspective, the private sector continues to strive towards the creation of
successful Tl dissemination-based business models. The expanding role of the private sector in existing
and future real-time T1 systems is a key aspect of thisresearch initiative.

To assess the effect of real-time information on traveler behavior, we must first understand traveler
behavior. Traveler behavior is the process of individual decision making about what trips to make, where
to visit, when to depart, what mode of travel to utilize, and what route to follow (Schofer, Khattak, &
Koppelman, 1993). In a constantly changing environment, individual needs and trip purposes change at a
day-by-day/week-by-week basis. One could even argue that they change at a minute-by-minute/hour-by-
hour basis. Pre-trip information is frequently available for most of the different modal alternatives. The
challenge for rea-time Tl systemsisto intervene in these behaviora processes both pre-trip and en-route,
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providing information that is desired, used, and contributes to improved travel experience for individuals
and their community. When en-route information is provided, then the travel ers could implement as many
of the following strategies as they deem necessary: route change, change of schedules, change of
activities, and change in activity locations (Anderson & Souleyrette, 2002; Adler, 2001; Chen & Jovanis,
2003; Dia, 2002; Levinson, 2003; Mahmassani & Liu, 1999; Thakuriah & Sen, 1996).

The Tl system can be separated into two key parts, the user (i.e., the traveler) and the information.
Attributes of travelers themselves, their households, and their situational constraints, are likely to affect
the utilization of real-time traveler information systems (RT-TIS) and/or their effects. Similar to all kinds
of information, RT-TIS could be evaluated by their content (e.g., parking availability at destination,
congestion levels, etc.), type (e.g., qualitative vs. quantitative), format (e.g., map-based versus text
messages), reliability (i.e., credible, accurate, and relevant), and prescriptive characteristic (i.e., whether it
advises on dternate routes, modes, etc., or just provides information on current conditions). Severa
studies have evaluated the influence of each component of Tl. Schofer et al. (1993) and Casas & Kwan
(2007) provide a more detailed review of the literature in this area.

Asin any project evaluation, the go-to methodology is the cost/benefit analysis. Results from a study
performed in Washington, DC showed that if RT-TIS deployments are evaluated purely on time-savings,
the benefits of T1 will likely be grosdy underestimated (Wunderlich, Hardy, Larkin, & Shah, 2001). In
addition, an evaluation of Utah's RT-TIS showed that there was a higher level of awareness and use
associated with en-route Tl sources such as VM S and HAR, when compared to pre-trip Tl sources such as
the 511 phone system and the CommuterLink website (Martin, Lahon, Cook, & Stevanovic, 2005). DC's
case study showed that Tl users improved their on-time travel reliability. The value of improved on-time
reliability is not easily nor directly monetized, but it is clear that many types of travelers can benefit from
RT-TIS. Commercial vehicle operations rely on just-in-time deliveries and manufacturing processes,
decreasing inventory size, and therefore cost. Commuters who have jobs with firm arrival time
requirements are also likely to benefit from more consistent arrival times and reduced stress. From this
perspective, it can be argued that the benefit of improved travel reliability and predictability from RT-TIS
may outweigh whatever returns are generated from the monetization of aggregate in-vehicle travel time
reductions.

Three approaches have been generally implemented to measure the effect of RT-TIS (Kristof et al.,
2005; Hu, 2009): observational studies (e.g., measuring the differences in travel times between drivers
with and without RT-TIS), surveys (e.g., survey studies that poll RT-TIS users to determine what
gualitative and quantitative benefits they perceive) or a combination of both (e.g., simulation).
Observationa studies can provide more accurate accurate results compared to surveys because they
present test subjects with real information and observe their responses. However, these studies are
performed at a higher cost and most likely with a smaller sample size. In contrast, surveys and other
exploratory studies have shown promise as effective, relatively inexpensive, and fairly accurate
methodologies to evaluate hypothetical alternatives/products. Finally, simulation combines the best of
observational and exploratory studies (i.e., show the potential benefits that could occur if RT-TIS were
used at a certain location), but tends to demand a lot of computationa effort making it a less desirable
approach. Today, with the availability of GPS, Bluetooth, and other technological advancements, it is
possible to examine the behavior of travelersin a more reliable and accurate manner, obtaining the level
of granularity, accuracy, and timeframe needed to assess change at the individual level in real-time over a
considerable period of time.

The literature on methodologies to evaluate TIS does not suggest any universal methodology. Besides
traditional methods (i.e., surveys and data collection), several numerical simulators have been devel oped:
IDAS (ITS Deployment Analysis System), DynaMIT (Dynamic Network Assignment for the
Management of Information to Travelers), VISSIM and HOWLATE (Heuristic Online Web-Linked
Arrival Time Estimator). IDAS is a sketch planning tool created for the FHWA. It calculates the benefits
and costs of deploying the specified ITS aternatives and reports outputs in terms of the incremental
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change in performance measures (e.g., vehicle-miles traveled, vehicle-hours traveled, volume-to-capacity
ratios, and vehicle speed) and the annual benefit/costs. VISSIM is ableto assess TIS options such asVMS
effects in a network by applying dynamic assignment features. Martin et al. (2005) stated, regarding
VISSIM, that “the benefit of this approach is in the integration of off-line planning information and
information derived from the physics of traffic flow, in addition to the detector data. This system, when
calibrated and fully deployed, will make TIS evaluations more valuable.” DynaMIT combines real-time
data from a surveillance system with historical travel time datain order to predict future traffic conditions
and provide travel information and guidance through a TIS. HOWLATE uses simulated yoked pairs
traveling between specified origin and destination (O-D) pairs, one of which has a TIS and one that does
not, from which the method measures travel time reliability. As technology and computer performance
advances, simulation exponentially grows in demand and potential for answering key questions. Its ability
to assess different aternatives and provide reliable outputs based on limited data makes it, in al
likelihood, the next step in project evaluation techniques. For examples on how simulation has been used,
and improved, in the past two decades, the reader is referred to Jayakrishnan et al. (1993), Florian (2004),
Kristof et al. (2005), and Chorus et al. (2007).

Furthermore, the density of traffic data to support TIS as well as the impact of TIS is ever growing.
Objective measurements of the impact of TIS were once highly improbable due to the level of data
collection and coordination needed. This is rapidly changing. A case-study from the Maryland-DC
metropolitan areais a good example. In 2010, enabled by the successful proliferation of outsourced traffic
data, the Maryland SHA activated statewide travel times on signs on its network VMS, providing
travelers with route travel times at key decision points in the network. In 2011 a full network of
Bluetooth™ sensors was deployed in multiple corridors in the DC metro area providing some overlap
between the TIS and high-resolution measurement with Bluetooth traffic monitoring (BTM) deployment.
In 2010, researchers at the University of Maryland began experiments at isolated locations to measure the
impact of TIS delivered via the VMS on route diversion. Though in its infancy, the data assets to
objectively measure the network impact of TIS (in this example delivered by a VMS system) are
beginning to be deployed. For example, a VMS placed prior to the diversion of 1-95 east and west on the
DC beltway provides travelers information to best assess whether the inner 1oop (eastbound signed with |-
95) or the outer loop (westbound signed strictly as 1-495) is the best route for through trips. Currently, the
VMS sign at this location provides TIS based on the outsourced data feed. The BTM deployment
provides an indication of the travel time and percent diversion eastbound or westbound at any time
period, providing the opportunity to measure the impact of TIS. A systematic study utilizing systems of
similar combined capability provides an opportunity to objectively assess TIS impact to a level of
granularity not previously achievable.

As for the data needed for assessment, the U.S. Department of Transportation (USDOT) proposed six
goas for ITS so that the benefits of the technologies can be measured (U.S. Department of
Transportation, 2004). The metrics for these goals are listed in Table 1. As can be seen, these goals
encompass a vast variety of metrics, some of them could be perceived as complex and costly to obtain.
Furthermore, FHWA's Office of Operations (2005) defined congestion performance measures that could
be transposed to RT-TIS evaluation, incuding metrics for reliability, delays of various types, travel time,
and throughput. Some overlap can be seen between these programs, which indicate an expected
relationship between using RT-TIS and diminished congestion levels. Finaly, 23 CFR 511, Subpart C —
Rea Time Systems Management Information Program (Section 511.309) provides the minimum
requirements for traffic and travel conditions made available by RT-TIS by type of information (e.g.,
construction activities, lane blocking incidents, weather observations, etc.). This regulation aso states that
the establishment of a real-time information program for traffic and travel conditions on the Interstate
highways system shall be completed no later than November 8, 2014 and on the State-designated
metropolitan area routes of significance by November 8, 2016.
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Table 1. USDOT benefit metrics.

ITS Goal Related Metric
Increase Transportation System Efficiency  Traffic Flows/NVolumes/Number of Vehicles
and Capacity Lane Carrying Capacity

Volume to Capacity Ratio
Vehicle Hours of Delay
Queue Lengths
Number of Stops
Incident-related Capacity Restrictions
Average Vehicle Occupancy
Use of Transit and HOV modes
Intermodal Transfer Time
Infrastructure Operating Costs
Vehicle Operating Costs
Enhance Mobility Number of Trips Taken
Individual Travel Time
Individual Travel Time Vanability
Congestion and Incident-related Delay
Travel Cost
Vehicle Miles Traveled
Number of trip end opportunities
Number of Accidents
Number of Security Incidents
Exposure to Accidents and Incidents
Improve Safety Number of Incidents
Number of Accidents
Number of Injuries
Number of Fatalities
Time Between Incident and Notification
Time Between Notification and Response
Time Between Response and Arrival at Scene
Time Between Arrival and Clearance
Medical Costs
Property Damage
Insurance Costs
Reduce Energy Consumption and NOy Emissions
Environmental Costs SOy Emissions
CO Emissions
VOC Emissions
Liters of Fuel Consumed
Vehicle Fuel Efficiency
Increase Economic Productivity Travel Time Savings
Operating Cost Savings
Administrative and Regulatory Cost Savings
Manpower Savings
Vehicle Maintenance and Depreciation
Information-Gathering Costs
Integration of Transportation Systems

Create an Environment for an ITS Market ITS Sector Jobs
ITS Sector Output
ITS Sector Exports

Many studies of RT-TIS effectiveness focus on user satisfaction (e.g., “NCHRP Synthesis 399: Real-
Time Traveler Information Systems™ by Deeter, 2009). In a recent effort, we went beyond such measures
by using a laboratory study to tie such subjective measures to what drivers actually report doing (e.g.,
“Driver Use of En Route Real-Time Travel Time Information™ by Lerner, Singer, Robinson, Huey, &
Jenness, 2009). Methods included measurements of response time and comprehension, and ratings of
likelihood to divert in laboratory settings. In addition, driver logs were used to assess drivers uses of real-
time travel time information in daily commutes and supplemented by focus groups and questionnaires in
three regions of the United States.

For the current effort, our approach uses a variety of methods to not only understand satisfaction, but
also behavioral outcomes (through self-report logs) and other low-cost methods (including extant agency
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data on effectiveness). This combination of methods creates a better assessment of effectivenessin real-
time Tl systems and practices. It aso provides a better pool of information from which to develop
guidance for future approachesto RT-TIS.

The Westat-CATT team believed that the most critical aspect of this research, from a practitioner
perspective, was to identify the potential “gaps’ between the agency’ s processes for disseminating Tl and
the public’s expectations and needs. In other words, is the information that an agency is providing to the
traveler provided in a way that is actually useful to the traveler? If not, what are agencies doing wrong
and what can be done to improve real-time TI gathering/delivering mechanisms? What gaps exist between
what travelers say they really want and what is currently being delivered?

Another critical output of this research: Agencies are in dire need of guidance on how to measure the
performance/impact of their Tl programs. Currently, agencies base evaluations of system performance by
measuring output data such as number of webpage hits, 511 call volumes, etc. Unfortunately, these
approaches do not measure outcomes in terms of assessing the effect of information on trip behavior.
How can this outcome-oriented approach be woven into their existing (if they exist) Tl performance
monitoring initiatives? This is becoming more and more critical as agency Administrators, Directors, and
even high level politicians (e.g., Governors) are becoming more intent on measuring outcome-based
performance to justify investmentsin their programs (including Tl system programs).
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Research Approach

The research approach of this study used a variety of methods to explore outcomes from a traveler
perspective including access to, perception of, and need for real-time information. It also used interviews
and surveys to understand the dissemination practices of agencies, as well as performance measurement
of Tl systems. Described in more detail below, the current study used a variety of low cost methods
including interviews, surveys, focus groups, and traveler logs in addition to analytical tasks. This
approach alowed us to not only understand satisfaction and perception, but also behavioral outcome
proxies (through self-report logs and recent timeframe surveys). This combination (i.e., “toolbox™) of
methods creates a better, more thorough assessment of effectiveness of real-time Tl systems and
practices. It also provides a better pool of information from which to develop guidance for future
approaches to real-time Tl.

This section highlights several methods that were used in the project: interviews, surveys, focus groups,
and traveler logs, along with analytical research for development and synthesis of information.

Several questions of interest were identified for the current study to explore:

What access do travelers have to rea-time Tl and what is their awareness of that access?

What is the perception of the public of real-time T1?

What characteristics do travelers need in real-time T17?

What are the gaps between what agencies provide and what travelers feel isimportant and need?

How do agencies use real-time data in planning and operations activities and are these uses reaching

the public with the intended effect?

What are the reasons travelers do not use available real-time T1?

o Are there any self-reported behavioral changes due to real-time T1? If so, what are the most effective
information type and medium to be used in changing traveler behavior? How do pre-trip and en-route
patterns of using real-time TI differ?

e How frequently do these changes occur?

¢ Inwhat ways do the changes occur (e.g., leave earlier, later, change route)?

o |If behavior does not change, then why not? Is it a system constraint (e.g., lack of aternative
routes/transit options, unreliable information) or personal constraints (inability to adjust trip time due
to appointments, etc.)?
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In addition, several variables of interest with respect to traveler’s perception of, access to, and need for
rea-time T| were selected for the current study:
Traveler type (e.g., commuters, high and low T users, different ages);
Information type (e.g., travel time, congestion levels, incident information, weather, road closures);
Media used (e.g., mobile device, computer, radio, TV);
Tempora information need and use (e.g., pre-trip, en-route);
Traveler perception of importance;
Effect on traveler behavior;
Likeability/satisfaction;

A particular area of interest for transportation managers and engineers is changing traveler behavior
based on information disseminated. Ideally, one would like to have extensive empirical data on the actual
changesin traveler behavior as afunction of various types and sources of Tl to directly measure the effect
(and relative effectiveness) of TI. This is in fact quite difficult to do, particularly with limited project
resources. Among a variety of reasons, the difficulty is associated with:

e Travelers may have available a broad range of pre-trip and en route information (websites, radio and
television, mobile devices, on-board devices, roadway signs, commercial signing, direct observation of
traffic, and, in the future, emerging new sources through programs such as Connected Vehicles). These
various sources may be operated by different entities and may be continually evolving in an
uncontrolled way. All may be contributing to behavior in some way, and this confound makes it very
difficult to evaluate the behavioral effects of one particular source of information.

e The effects of real-time Tl are not expected to be uniform over time or between locations. Changes in
driver behavior may be meaningful only under certain conditions (e.g., only when an aternative route
or mode is available), which limits when and how data are collected and analyzed and makes it
difficult to quantify “driver response.”

¢ The effects of real-time Tl are also not expected to be uniform between individuals, or even between
different trips for the same individua. This may be affected by route familiarity, personal
characteristics, trip motivation, etc.

e The effects of real-time TI will be dependent on the characteristics of the local roadway network, as
well as local options for other modes of travel.

e The effects of real-time Tl may be expressed in a variety of ways. pre-trip route planning, en route
diversion, trip timing, trip chaining, mode choice, cancelling the trip, vehicle occupancy, etc. Any
given measure may in itself not fully capture the effects of the information.

The Westat-CATT team recognized these pragmatic concerns and our approach aimed at deriving
maximum useful information and insights within the scope of the resources. We recognized that the
objective of this project should not be a large-scale survey that devotes most of the project resources
toward a narrow range of sites or practices. However nice a statistically precise large survey might be, it
would overly limit the range of practices and conditions we could examine. Information at each site may
come from traffic observation, small-scale surveys, commuter daily trip logs, driver focus groups,
practitioner feedback, system performance statistics, system use, etc. Available information may vary
from site to site. Our approach is to learn what we best can about multiple aspects of Tl effects from a
diverse set of sites.

Multi-modal considerations: For some applications of real-time travel time provision (e.g., changeable
message signs), information relating to other modes is largely irrelevant in the United States (although we
have seen European examples). For other applications (e.g., certain websites), information on additional
modes may be appropriate and useful. The project focus was on the provision of rea-time Tl to drivers.
We are fully aware of multi-modal considerations and attended to them as feasible, but they were not the
focus.
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Target traveler: Many types of travelers may make use of real-time TI. In previous work with
providers of Tl, we have found that the needs of commuters are generally the operational agency’s
primary concern, particularly at those times when congestion is likely to occur (morning and evening
peaks). However, in some areas tourists are a predominant concern, and for special events the target users
might be quite different (e.g., rock concert, golf tournament). These various target users differ
subgtantialy in the information they need, willingness to change routes or modes, flexibility in travel
options, local knowledge of the roads and transportation system, and ability to comprehend/use various
messages and data. Consequently, while our assessments took into account the effectiveness of various Tl
provision practices across the range of users, the greatest emphasis was placed on commuter needs and
behavior.

Because there is not a single best technique for a project of this size, the Westat-CATT team believed
the best approach to understanding travelers use, perception, and response to rea-time Tl was the
combination of a variety of low-cost methods that have proven successful in the past. This “toolbox”
consisted of several components which were inexpensively adapted to a particular site. Also, these
components were tailored to the particular region/site and built on findings from agency interviews. This
approach aso has the advantage of not being cost prohibitive for agencies who would like to develop
their own eval uation process and use some of the sametools.

Severa types of instruments and materials were used for data collection, with selected draft sample
documents included in Appendices C-F: a) focus groups including a moderator’ s guide, notes, and audio
recording, b) traveler logs completed by participants, ¢) web-based surveys completed by participants
through SurveyMonkey, d) telephone interviews of agency representatives. The following sections
describe the basi ¢ approaches taken to ensure highest quality implementation.

A draft web-based survey was disseminated to the Expert Panel members and comments were
incorporated prior to its distribution. An e-mail with alink to the survey and a paragraph description of its
importance was sent out to 50 contacts representing 40 state DOTs. See Appendix B for the survey
guestions and responses. On the same day, an e-mail was also sent out to the graduates of the Operations
Academy Senior Management Program asking that they have someone in their office who works on their
agency’s Tl program assist by completing the survey. Similarly, an e-mail with the survey information
was sent out to the members of the 511 Coalition LISTSERV. A tota of 28 fully completed and 14
partially completed surveys were obtained. Subsequently, the survey was sent out again with a request to
those who had not initially filled out the survey to please do so. An additional six fully completed surveys
were obtained.

Survey results were compiled and, based on this compilation, five follow-up phone interviews were
held to gather additional detailed information from individuals who had filled out the web-based survey.
The selection of individuals for follow up phone interviews was largely based on those whose agencies
indicated efforts to evaluate the TI program activities and/or had interesting responses and comments
related to their programs.
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The detailed assessment focused on four sites listed in detail below. Each site contained the following
data collection approaches and used in forming a comprehensive profile of traveler behavior and
perceptionsin the area (in this order):

o Reference to agency interviews and surveys from earlier in the project, as well as use of Geographical
Information Services to target optimal corridors that contained heavy traffic and potential for alternate
routing.

o Web-based surveys with participants primarily targeted through zip codes (using online databases and
postal mailouts) in corridors of interest.

o Two focus groups at each location: One group of rea-time Tl frequent or heavy users (~eight) and one
group of real-time Tl non-users or light users (~eight).

o Traveler logs. Participants in each group were given a seven-day traveler log at the completion of each
focus group, along with instructions for its compl etion.

To supplement the more detailed assessment sites, there were two additional sites where the research
team did not visit in person but collected data utilizing web-based surveys.

Site selection took into account a variety of factors, including roadway and regional characteristics,
alternative routing opportunity (including public transportation), diversity of travelers, level of
congestion, input from earlier agency data collection, panel member suggestions, etc. In order to optimize
information gained from each location, we coordinated sites with those used in the agency dissemination
survey and interviews, which will allowed us to develop a better picture of the RT-TIS from the users
and agencies perspectives.

The four detailed assessment (surveys, focus groups, and traveler logs) sites were:

e Washington DC metro area (Rockville, Maryland)—This was the pilot site due to its geographical
convenience, research team familiarity, and diversity of travelers/commuters/tourists

¢ Orlando, Florida—~Particularly attractive for potential tourist issues

e San Francisco, California—Constrained commuting corridor options and highly developed Tl services

e Teaneack, New Jersey (New Y ork city commuting area)—Strong public transportation options

The two remotely assessed (survey only) areas were:

e Detroit, Michigan
o Salt Lake City, Utah
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Figure 1. Site locations and data collection methods.

These sites were selected due to the commuting characteristics, including a mix of daily commuters and
tourists in some areas and the systems in place that are available for receiving Tl. See Appendix A for a
listing of T1 sources and types by city. They also al had high levels of congestion, which was important
because that could provide an impetus for trip changing behavior and also allow us to ask about Tl use
during non-peak times (which may mimic less congested and more rural areas). Taken together, they
provide a variety of characteristics, regions, user types, traffic patterns, transit options, and rea-time Tl
approaches.

The sample size and characteristics for each methodol ogical approach follows:

e Focus groups/traveler logs—there were 74 total travelers in the focus groups, and 61 individuals
completed and retured traveler logs.

¢ Participants were selected to balance gender and distribute ages across a range from 21-78 years of
age.

e Both drivers and non-drivers (e.g., transit commuters and carpool passengers) were included.

o Smartphone users were oversampled and included in both groups for each city.

e Both drivers and transit commuters were included in groups, with the NY metro area and San
Francisco metro areas having more public transit users represented.

o Traveler surveys—there were atotal of 1021 travelers over the age of 21 who lived in the six siteswho
responded to the surveys.

o There were 194 compl ete responses for the Salt Lake City, UT and Detroit, M1 sites.
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o There were atotal of 317 complete responses for the survey targeting Orlando, FL, San Francisco, CA,
Teaneck, NJ, and Rockville, MD.

e A third survey focusing specifically on recent trip changing behavior was deployed in al six metro
areas. There were atotal of 522 respondent who completed this survey (with 72 qualifying for the trip
changing questions of interest).

o Agency surveys—Forty-three agencies responded to a web-based survey regarding Tl practices.
Twenty-eight surveys were fully completed and 14 were partially completed. Survey respondents were
recruited from existing state DOT contacts, colleagues of graduates of the Operations Academy Senior
Management Program, and members of the 511 coalition LISTSERV.

e Agency interviews—five follow-up phone interviews were held to gather additional detailed
information from individuals who had filled out the agency web-based survey.

A total of eight focus groups, consisting of eight to ten travelers in each, were conducted in the four
metro areas outlined below. Each focus group was facilitated by a trained moderator and lasted for
approximately two hours. Focus groups were held during evening hours as commuters were the target
population.

Two groups were conducted in each city — one group of non- or light users of Tl and one group of
heavy users of Tl. Also, smartphone users were oversampled and included in both groups for each city.
Both drivers and transit commuters were included in groups, with the NY metro area and San Francisco
metro areas having more public transit users represented. Public transit options were less utilized in the
Orlando area. Focus groups were held at equipped facilitiesin the following cities:

Rockville, MD (Washington, DC metro area)
Teaneck, NJ (New Y ork City metro area)
Orlando, FL

San Francisco, CA

Facilities were selected based on recommendations from others who had used focus group facilitiesin
the areas studied as well as based on location being in the metro area of interest. Facilities were also
chosen that were equipped with recording capabilities as well as respondent databases to select the
participants.

Participant recruitment was completed through two channels depending on the focus group location.
For all locations, the same telephone screener was administered to potential participants. For the focus
group pilot location in the Washington, DC metro area, recruitment of participants took place through an
ad placed within Westat. The ad excluded Westat empl oyees but allowed family and friends of employees
to participate. Participants who called in or emailed were administered a telephone screener to determine
demographic criteria and commuting habits. Eligible participants were selected to include groups with a
balanced gender and age distribution across the lifespan. In the New Y ork City metro area, San Francisco
and Orlando metro areas participants were recruited from participant databases through the facility being
used to hold the group. Westat provided the telephone screener to the facility as well as detailed
information as to demographic criteria and commuting habits criteria for recruitment. The facility
administered the screener and eligible participants were selected to include groups with a balanced gender
and age distribution across the lifespan. Once participants were identified and selected, Westat received a
list and checked to ensure that the participants met the provided criteria. The recruitment screener
administered included but was not limited to questions regarding daily commute characteristics including
distance traveled, AM and PM rush hour commuting, smartphone use for Tl and TI sources used prior to
or during atrip (i.e., websites, freeway signs and news).
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Participants signed informed consent forms upon arrival at each of the groups. The facilitator followed
the moderator’s guide to direct the discussion (see Appendix C for the sample guide). In addition, the
sessions were recorded for data analysis and reporting. Notes were cleaned and compiled following each
focus group session (see Appendices G-K for note summaries). At the end of the focus group session,
participants were asked to complete brief trip logs for seven days following the session (see section 2.2).

Focus group participants were asked to complete trip logs for seven calendar days following their focus
group session. Participants were asked to complete the logs for trips of at least five miles of travel and
were asked to complete the logs immediately following each trip if possible. The trip logs collected basic
information such as weather, trip start time, and end time. Trip logs also contained questions regarding Tl
sources used both pre-trip and en route (i.e., TV, radio, 511 cal, smartphone application, navigation
device, or electronic travel time sign) and questions regarding the behavioral effect of receiving that
information (i.e., did they change their route, change trip time or cancel atrip stop or the trip altogether,
change trip destination, use a different type of transportation or let someone know expected arrival time).
A sample trip log is presented in Appendix D. At the end of the seven days participants mailed in
completed trip logs to the researchers using the pre-addressed, postage paid return envelopes received
upon exiting the focus group session. The return rate for completed trip logs was approximately 83%.

A survey was developed through SurveyMonkey that targeted travelersin the Detroit, M| and Salt Lake
City, UT metro areas. There were 194 complete responses for this survey. A second identical survey was
administered to travelers in the focus group cities of Orlando, FL, San Francisco, CA, New York City
metro area, and the Washington, DC metro area. There were a total of 317 complete responses for the
second survey. A third survey focusing specifically on recent trip changing behavior was deployed in all
Six metro areas. There were atotal of 510 respondents who completed this survey (with 71 qualifying for
the trip changing questions of interest). Prior to launching the surveys they were piloted among staff for
time and suggestions to increase clarity. The surveys took approximately 10 minutes to complete and
paraleled many of the questions asked as part of the focus groups. Also, there were opportunities for
open-ended responses for certain questions, and some of those responses are incorporated below. See
Appendices E and F for the survey questions.
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Findings and Applications

The findings are separated into three sections that paralel the main goals of the current project—
deployment, perception, and use of RT-TIS. The first section focuses on a national survey and severa
interviews that gathered information about deployment practices from agency representatives. The second
section provides findings from the public’s perspective on their perception and understanding of real-time
TI. These findings are from a large scale web survey of six cities and focus groupsin four cities. The third
section focuses specificaly on the topic of use by the public—from surveys and travel logs, data are
presented that describe the ways that people report use of real-time Tl in decision-making and trip
behavior. Finally, the public was asked how they would define an ideal Tl system and a summary of
responses are presented at the end of Chapter 3.

A complete compilation of agency survey data can be found in Appendix B. Provided here is a
summary of the web-based survey data and the follow up phone interviews from various agencies. The
objective of the survey was to obtain the necessary information to compare agencies perceptions and
rationale as to why they provide Tl with their efforts to collect and evaluate data in support of this
rationale. The survey can be broken down into three general themes: 1) what are the agency perceptions
regarding the rationale for why Tl is provided and the mechanisms by which the information is delivered;
2) what are agencies doing to measure the impact of Tl and its benefits, and what are some impediments
to evaluation assessment; and 3) what are some unique practices in existing Tl programs and agency
perspectives on the future outlook of TI. A total of 43 agencies responded the survey, either partialy or
completely. A total of 28 agencies completed the entire survey.

Agency perceptions regarding the rationale for why traveler information is provided and
the mechanisms by which information is delivered

Approximately 98 percent of the agencies believe that information allows the traveling public to make
better travel decisions. This emphasizes the concern that agencies have about how to provide sufficient
information to travelers in order to enhance individual and system performance. In order to address their
concern, around 90 percent of the interviewed agencies disseminate information of non-recurrent events
(i.e, incidents and roadwork) and over 85 percent of them provide CCTV and interactive maps
illustrating roadway travel conditions. The most popular modes of dissemination are VMS, webpage
(including mobile accessible), social media outlets and their 511 system (see Figure 2).
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Figure 2. Percentage of agencies disseminating Tl by various methods.

In general, agencies feel that TI systems are effective in fulfilling their objectives. On a scale from 1 to
4, 1 being “not important” and 4 being “very important”, different types of Tl averaged 3.24, excluding
“Safety Information” and “ Transit Alternatives’ which scored around 2.5 each (see Figure 3).

Transit alternatives
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Roadwork / Construction Zones ‘F
Public Safety information (e.g., Amber Alerts, Silver..F
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Figure 3. Perceived traveler information system effectiveness in meeting agency goals.
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Figure 4 illustrates how this information is being disseminated to the public. Approximately 95 percent
of the agencies use highway VMSs and computer accessible websites. In addition, over 80 percent of

them rely on a 511 system, mobile access ble webpage and media outlets.
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Figure 4. Deployment of traveler information systems.

As for why they are selecting these dissemination mechanisms, most of the agencies (84 percent)
believe they are taking advantage of the latest information dissemination technology/technol ogies, while
around 60 percent are basing their decision on literature reviews, lessons learned from other agencies and
FHWA guidance and encouragement. Furthermore, based on their perceived effectiveness, different types
of dissemination mechanisms averaged 1.73 on a scale from one to four, one being “very effective” and
four being “not effective’, excluding “Highway Advisory Radio” which scored 2.5. To see the complete
list of TI systems please go to Question 6 of the survey, which is shown in Appendix B.

Measuring the impact of traveler information and traveler information’s benefits and
impediments to evaluation assessment

Agencies employ a variety of methods to reach different travelers. However, only 30 percent of the
agencies reported having evaluation data that demonstrates the benefits of providing information to the
traveling public, and only 40 percent have an ongoing program for evaluating the provision of TI (Figure
5). The survey shows that agencies mostly depend on 511 call statistics and, to alesser extent, some form
of traveler survey, to evaluate their systems. Moreover, around 63 percent of the agencies focus their
evaluation on three TI components: roadway travel conditions, traffic incidents and travel times. When
evaluating, 80 percent of the agencies assess the performance of their 511 system and webpage, while less
than 30 percent focus on their Tl system trip characteristics components, such as departure time,
destination choice, pre- and en-route route choice (see Question 7B).
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Figure 5. Reasons for disseminating real-time traveler information.

In general, most of the agencies limit themselves to measure travel time, mainly because of the
difficulty/cost of measuring actual operational impacts and determining how best to evaluate the many
components of their program (see Figure 6). This might explain why less than 20 percent of the agencies
do not believe their TIS methods are unique, and around 60 percent of them do not feel they are more
effective than other agencies (see Questions 9 and 11, respectively). This might also explain the 60
percent of the agencies that indicated the reason for providing Tl is because other agencies like them are
providing information to the traveling public. Hence, one can expect that agencies attempt to provide the
same type of information as other agencies and don’'t necessarily fedl the need to evaluate the impact of
this information.
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Figure 6. Factors hindering agencies’ abilities to effectively evaluate traveler information
programs.

Unique practices in existing traveler information programs, and agency perspectives on
the future outlook of traveler information

As technology advances (e.g., communication, sensor, internet accessibility), so does the possibility of
new TIS applications and measuring techniques. As previoudy stated, fewer than 20 percent of the
agencies believe their Tl systems methods are unique. Nevertheless, the agencies that do believe they
provide unique information/service offer Tl systemsin one of these two forms:

e Pinpoint location-based information accessed from smartphones (i.e., apps or mobile accessible
webpage) or 511 systems.

e Maintaining a higher level database (in quaity and quantity) allowing a more effective action
evaluation process. One agency’'s database is publicly accessible, providing access to developers,
media outlets, and others without much bureaucratic navigation.

In general, when asked about the future of Tl systems (see Question 14), agencies' responses can be

summarized as:

¢ Partner more with the private sector. In this manner, the private sector is proving to be astrong ally (43
percent of the agencies have some form of relationship with it) and even stronger in the near future (78
percent of agencies admitted possibility of alliance) (see Questions 4 and 13, respectively). In the
follow up interview, NY SDOT stated that: “ Currently, they contract out for everything.”

o Take advantage of smartphones and new socia media (e.g., Twitter, Facebook, apps). This new
technol ogies enable more rapid real-time information dissemination.

o Make sure funding is available for expansion.

Additional information

e Highway advisory radio is considered the least effective dissemination technique; nevertheless 70
percent of the agencies use it and only 27 percent of them take it into account in their evaluation.

¢ While roughly 90 percent of agencies provide information on traffic conditions (e.g., roadway status,
CCTV video, incidents, construction zones), fewer than 35 percent provide aternate routes.
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o While 98 percent of the agencies believe that Tl enhances traveling experience, only 30 percent of
them have performed studies to demonstrate the benefits of TIS.

o While 59 percent of the agencies indicated they provide T| because other agencies like them are doing
it, perhaps not surprisingly, 60 percent of the agencies do not feel they are more effective than other
agencies.

o Safety and transit alternatives information are indicated to be the least important types of TI.

Agencies express concerns regarding availability of funds and what can they do with the limited funds
have available. When asked about funding in the follow up interview, the common comment of the
agencies could be summarized as “there is never enough” and “we need more.”

e Agencies support the notion that new social media and technology need to be seized. In this manner, in
the follow up phone interview all six agencies indicated that they have an app and/or Twitter account.
The latter being the most popular in some cases, but not necessarily the most effective.

¢ INRIX’'sred-timedataisbeing used in 15 States and its app has over 1 million downloads.

e When asked if there is any type of Tl that they fedl is effective but are not currently providing,
agencies responded with: statewide driving time, detail post construction lane status information, and
multimodal and route trip planning. However, only 59 percent focus on travel time as a research topic,
around 47 percent do research on construction zones, and fewer than 21 percent of the agencies
sponsor research on aternate transit and routes (see Question 7A).

Several topics of interests were discussed and surveyed through focus groups in four metro areas (New
York City, Washington, DC, San Francisco, and Orlando) and surveys in the same four metro areas, plus
Detroit and Salt Lake City. The data collected from these two approaches are organized into a high-level
overview for each topic of interest. The goal of this section is to address the mgjor findings for each topic
from findings across selected cities.

For organizational purposes, topics are separated into two categories—information sources and
information types. Information sources are the places and media where individuals find Tl (e.g., 511
phone system, websites, electronic messages signs, radio, television). Information type is composed of the
Tl content that individuals use media and other modes to access (e.g., traffic incident information,
alternate routes, travel times, parking availability).

Each of these will be briefly discussed with the main respondent feedback summarized. See
Appendices L and M for detailed graphs and data summaries. In some cases, there is a fair amount of
detail that varies from city to city, and will be discussed within each context and the city specifically
mentioned. In other cases, either due to low usage or familiarity, some sources or types may not have had
much discussion and will be treated accordingly. Finaly, a section is provided that summarizes
participants responses to questions of what features they would like to find in an ideal rea-time TI
system.

Information sources

There is a burgeoning amount of sources available to individuals who are seeking real-time Tl. See
Appendix A for a ligt of information sources that are available in each city. The following list is not
exhaustive, but provides the major categories of information sourcesin alphabetical order:

e 511 phone system

e Electronic highway message signs

e Electronic local roadway signs

e Email, text messages that are subscription based
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Websites (using alaptop or desktop)
Websites via mobile devices
Other information sources

¢ Highway advisory radio

o Mobile smartphone “apps’ (e.g., iPhone or Droid-based apps)
¢ On board devices (e.g., Garmin, TomTom, Onstar)

¢ Radio

e Socia media(e.g., Twitter, Facebook)

e Televison

[ ]

[ ]

These range from the basic and readily accessible (e.g., radio and television) to the more cutting edge
and less available (e.g., smartphone apps). Also, some methods lend themselves to only pre-trip or en-
route use and others can be used both pre-trip and en-route. Each will be briefly discussed bel ow.

Across al of the information sources surveyed in the four focus group cities, we see that the most
commonly accessed sources before taking a trip were television, radio, and websites (Figure 7). In
contrast, very few travelers used the 511 phone system, received aerts, or utilized social media. A similar
pattern held for en route information sources, with the exception of the popularity of roadway signage
(Figure 8). Figure 8 aso shows that nearly one in four respondents reported using information from
television to make a trip change en route. This result might suggest that participants saw relevant traffic
information on television, but did not act on that information until they were already en route, perhaps in
response to corroborating information from another source or visual confirmation of congestion.

Traveler information source used to make a trip change decision prior to trip start

Television

Radio (AM. FM.

or satellite) 46.4 % (141)

Websites NOT on

mobile devices (e.g.... 46.1% (140)

19.4 % (59)

17.8 % (54)

14.8 % (45)

Maobile "apps"
(e.g.. iPhone or Droid...

Websites through
maobile devices

On-board devices (e.g..
Garmin, TomTom, Onstar)

Mone--| never check =
%
information before a trip. 8% ()
511 traveler information N
phone number T.5%(3)
Email, text alerts o
or phone call by... 105%(32)
Social media sites (e.g..

Facebook or Twitter) 59%(18)

1
0% 10% 20% 30% 40 % 50 %

Figure 7. Information source used to make a trip decision prior to start (web survey data).
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Information source used te make a trip change decision while in transit

Radio (AM, FM,
or satellite)

Electronic HIGHWAY
message signs (only...

Television 265 % (B0)

Electronic LOCAL ROADWAY

message signs (only on.. 20.3% (83)

Mane--| never change a

trip once it has begun 17.9% (54)

17.5 % (53)

175 % (53)

169 % (51)

16,6 % (50)

Highway advisory radio
(AM stations used only for .

Maobile "apps”
(e.g., iPhone or Droid...

On-board devices (eg.,
Garmin, TomTom, Onstar)

\w'ebsites NOT on
mobile devices (e.g.,..

‘Websites through .
mobile devices 12.9% (39)
511 traveler information
phaone number

Email, text alerts
or phone call by

Social media sites (eg.,

Facebook or Twitter) 46%(14)

T
0% 20% 40% 60 %

Figure 8. Information source used to make a trip change decision while in transit (web survey
data).

511 phone system

Although 511 can have a website associated with it, for the present purposes we focused on the 511

telephone system for feedback from respondents. The main findings were:

In amost every city investigated, with the exception of San Francisco, the 511 phone system was
amost completely unheard of in the area. The trip logs corroborate this, with very little use before or
during atrip.

At the time of the Washington, DC/Maryland focus group, there had recently been a large
informational campaign to educate the public about 511 as a new service in the area. Surprisingly, no
one in the focus groups was aware of its existence.

Consistently rated as near lowest importance of any source, and the highest non-applicable rating due
to perceived lack of availability across almost all cities.

There is an overall concern about using the cell phone while driving to call 511 due safety and legal
reasons.

Travelers mentioned the desire to have 511 coverage expanded to local roadways and for there to be a
simplified menu.

e Travelersin the San Francisco areawere aware of the 511 service, and used it with mixed results:
o 25.9% of San Francisco travelersfound it not at all important as a source of TI.

Interestingly, those that do use 511 (61%), found it relatively accurate (29.8 % reporting close to
extreme or extremely accurate).

In general, travelers used 511 before or during a trip much less than many other sources (and San
Francisco was the high water mark for 511 use across the various cities).
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¢ One of the disappointments reported by travelersis that the 511 system had limited starting points and
destinations, and was only applicable on major roadways. They also wanted to see destinations farther
away from San Francisco.

e Most travelers learned about 511 viaroadway signs.

e Users complimented the voice recognition and usability of the system.

Electronic highway message signs

This section focuses on electronic highway message signs only. Electronic local roadway signs are
treated separately below. The main findings were:

o Overal favorable response and travelers prefer to have the information.

e Trust in accuracy of signs (for example, 27.5% of respondents in the focus groups cities rated them
extremely accurate).

e Travelerswould like to see:

— Moresigns

— Time stamp to indicate how recently the information was posted

— Description of traffic (e.g., “heavy congestion” or “moderate”)

— Better placement of signs before decision points (e.g., before entering the highway—arterial
roadway signs with indications of highway traffic conditions)

o Helpful for adjusting trip while en-route, especially when events are occurring.

e More than 32% of those who responded to a question about en-route use in the focus group cities
report typically using them when deciding to change a trip. That number was even higher in the two
non-focus group cities (40.9%).

o Some travelers felt signs caused traffic delays due to drivers slowing down to read the signs.

¢ Preference to have the information provided on highway signs, even if it isjust an indicator of delays
without many alternate routes to choose from (“a stressreliever”).

Electronic local roadway signs

A distinction was made between electronic highway message signs and electronic local roadway signs.
Electronic local roadway signs are becoming more common and provide a variety of options for more
specific traffic information, specid events, etc. The following were the main findings:

o Travelers would like to see more of these signs in places where they can maximize decision options

(e.g., on the roadway approaching a mgjor highway).

e Travelers who did encounter these signs reported levels of trust and favorability similar to electronic
highway signs.
o These signs were reported to be effective in making a decision about adjusting a trip when en-route

(~21% of respondents who answered a question about use while en-route).

Email, text messages (via subscription services)

In some locations, travelers can subscribe to aert services for information about roadway conditions,
emergencies, etc. These messages can arrive viaemail and/or text messages. The following were the main
findings:
¢ In focus groups, some individuals were aware of these services and spoke favorably. Interestingly,

those who were not aware of them asked how to subscribe.

o Similarly to several other sources, there were safety and legal concerns about receiving text messages
while driving.

30

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/22664

Deployment, Use, and Effect of Real-Time Traveler Information Systems

One participant in a focus group stated (and severa agreed) that she “will not risk her life or anyone
else' sto check her phone while driving.” (Orlando)

In Orlando, most travelers felt that the service would only be useful if there was a hands-free in-vehicle
device or if there was a passenger.

Some travelers in the New York metro area voiced a desire for route specific email or text aerts
(similar to what is available for transit systems in the area).

Travelers in the Orlando area seemed to be familiar with several options that provided traffic
information, construction derts, and incident information (e.g., Orlando Sentinel aerts, Florida Sun
Pass).

Across both surveys, emails and text messages were rated as low importance and the maority of
respondents did not use them (for those who did use these options, the service was perceived as fairly
accurate).

There was aso very low use (~5%) reported for making a decision about trip diversion pre-trip or en-
route.

Highway advisory radio

Highway advisory radio (HAR) has along history and general awareness by the public. The following

findings were universal across cities:

Extremely negative response about the sound quality, usefulness, and timeliness of information.
Many travelers never tried HAR because they have heard such negative comments from others who
have tried it.

e Others have only tried HAR once and found the quality to be so lacking that they never tried it again.

Interestingly, several individuals mentioned HAR having potentia as avery useful medium (“everyone
has a radio”) to reach travelers with important information while on the roadway, but the
implementation was severely lacking.

The surveys indicate that a fair number of travelers (~18%) across the 6 cities reported trying to use it
en-route as part of their typical decision process. Note that this may be some confusion from other
radio outlets (which had a very strong showing) or a reference to using highway advisor radio only in
extreme cases.

Mobile “apps” (iPhone or Droid)

Mobile apps are increasing in popularity along with the availability of smartphones. The market for

mobile apps is still rather fragmented and there are a variety of vendors and agencies using these tools to
supply the public with T1. The main findings were:

Overall, individuals using the apps redly liked them, and those in the focus groups who were not
aware of a particular app seemed eager to learn more about it. In fact, participants were eager to
demonstrate an app for the group.

The surveys also see a paralel to this, where apps are rated either extremely important or not at all
important (approximately 20-25% for each).

There seemed to be difficulty discovering apps—travelers either were not sure how they learned about
an app they were using, or whereto find apps if they wanted to use a new one.

Similar to all of the mobile device media, there were concerns about using a smartphone while driving
for both safety and legal reasons. This seemed to be particularly strong in the New Y ork City areawere
enforcement seems to have been stronger (for example, one participant received a ticket for operating
his phone to get Tl while at a stop light).

¢ The use of apps seemed to correspond with more high frequency users of TI.
e Approximately 18% of respondents who responded to the pre-trip and en-route decision questions

reported the use of appsin their typical trip decision process.
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Transit users seemed to have more options and be more knowl edgeabl e about agency provided apps (in
the New York City and New Jersey areas—e.g., NY Embark and NY CMate).

WAZE was mentioned in the NY groups, and given a favorable evaluation because it was interactive
and provided information in real-time.

Orlando and the Washington, DC area groups mentioned the use of TeleNav GPS and aso Beat the
Traffic (in the latter, there was a concern that the app does not have a voice option).

¢ |n Orlando, there was a perception by some that apps were for the “young.”
o Favorable apps seemed to be those that:

— Had avoice option for use while driving

— Wereinteractive and allowed for customization

— Were GPS enabled and provided local, relevant information to a traveler
— Provided red-time information

On-board devices (e.g., Garmin, TomTom, Onstar)

Most travelers with on-board devices did not have real-time traffic information as an option (often
individuals were not aware of this option or seemed uninterested due to a paid subscription
requirement for some devices).

Overdl, travelers found the systems to be reliable and provided valuable information regarding
alternate routes and traffic congestion. In the surveys, respondents generally rated on-board devices
either not at all important or extremely important.

Limitations to on-board devices included the need to program them and that they do not provide all of
the features of a smartphone app.

A Ford and a Lexus (Lexus Link) system were both specifically mentioned, coupling traffic
information with directions. In both cases, a positive was the ability to have directions read to the
driver and hands free operation.

Travelers generally found on-board devices to be accurate.

Radio

Radio is ubiquitous in vehicles, and was discussed in a variety of contexts for its benefits across al of

the cities (and was reportedly heavily used en-route). It is the most highly used source as noted in the trip
logs and surveys. The main findings were:

Favorable opinion across all cities.

Individuals a'so mentioned a trust in radio being accurate and reputable. Travelers discussed a strong
bond formed growing up listening to the radio for traffic information.

Regularly rated in the surveys near the top for typical use in trip decisions (overwhelmingly most
popular for en-route decisions—approximately 55%), importance, and accuracy. Trip logs also
corroborate the use of radio.

Travelersfelt that it was the ideal medium to be used for information dissemination (“not everyone has
a smartphone, but everyone has aradio”), especially in case of emergencies with the possibility of the
cellular network being overloaded. This was particularly the case in the New York City region and
Washington, DC.

Radio was seen as more reliably available than cell phones due to reception and signal strength.
Regularity of updates was favorable, and travelers felt there were numerous options across stations.
Travelers wanted a dedicated traffic radio station that transmitted clearly.

Some travelers mentioned it is difficult to follow road updates, especialy if not familiar with the area
and there are numerous roads discussed.
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Severa participants were able to mention specific radio stations and when traffic updates were given
(“on the 39", etc.). Satellite radio (Sirius’XM) was also discussed in the context of free over-the-air
radio.

Social media (e.g., Twitter, Facebook)

Social media contains a plethora of options for agencies and vendors to provide Tl to, and receive

feedback from, travelers within targeted interests, demographics, and regions. The main findings were:

Although a cutting edge of information dissemination, social media was not often used for TI.
Occasiona mention was made of socia media sites like Waze or Trapster, but not as a primary source
of TI.

Regardless of the city, social media was not a heavily used avenue for gathering TI.

¢ Inthe New York City area, some travelers mentioned following Facebook friends who used the same

travel corridor to share information with each other through updates. But this was an isolated case and
even these individual s were not actively searching through social media sites for traffic information.

Television

Television is another source of information that is ubiquitous and has low technological barriers to

entry for a potential user. It is one of the more commonly used sources of information for pre-trip
planning. The main findings were:

The common complaint about television across all of the cities was its datedness for incident
information and that it cannot be used en-route. If individuals checked the television news reports
before leaving, the information is likely not accurate by the time one arrives at the reported incident
location.

Similar to radio, individuals were dedicated to certain television stations and knew the routine of
updates, expressed trust in the reports, and had an overall favorable impression (even if aware of the
timeliness limitation due to accessing television reports pre-trip only).

Television was one of the top three most highly used pre-trip decision sources (~45% of respondents
used it as a source).

Websites (e.qg., using a laptop or desktop)

There were avariety of findings related to websites:

In focus groups, most travelers check for traffic conditions through websites of local news stations or

newspapers.

San Francisco travelers had a variety of websitesto use and offered severa opinions:

— www.511.org—travelers liked the color and thought the maps were easy to understand. The
zooming feature was considered helpful to explore the map. Participants felt a weakness was the
limited points on the map, and at times it was not accurate.

— Other websites mentioned were Bing, Google, SF navigation, and SF Chronicle.

— BART and Muni were websites used to find public transportation information.

Color maps on websites were seen as favorable, along with the ability to manipulate the map to focus

on certain areas of interest (via zooming, for example). Color codes may correspond to congestion,

road closures, average speed, delays, etc.

Some travelers in the New York City area mentioned the need for maps to have an option of color

layout for individuals with color blindness.

Travelers in the Washington, DC area mentioned the desirability of lane closure information due to

roadwork (including tree trimming) to be displayed on websites (e.g., on a website such as

WwWw.montgomerycounty.gov).
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o Websites were one of the three most popular sources to check information pre-trip (~46% of
respondents).

Websites through mobile devices

There was very little discussion or reported use of websites through mobile devices. What was
mentioned focused on the difficulty with viewing webpages on smaller screens of mobile devices. Some
individuals mentioned using Google maps with traffic, but that was limited. Surveys also indicated thisis
not acommonly used source of TI.

Other information sources

No additional sources of information were mentioned.

Information Types

There is awide variety of information types and content available to individuals who are seeking real-
time TI. See Appendix A for alist of information types that are available in each city. The following list
is not exhaustive and is likely being updated as new sensors or information types are being developed. It
provides the major categories of information typesin aphabetica order:

Alternate routes

Live traffic cameras

Parking availability

Public safety information (e.g., Amber alerts, Silver aerts)
Roadwork/construction zones

Safety information (e.g., “Buckle up,” “Signal when changing lanes’)
Special events

Traffic incidents

Travel times

Weather information

Other information types

These information types range from those that are more cautionary but not necessarily intended for
route decisions (e.g., safety information messages) to those that can be critical in improving travelers
decision-making (e.g., alternate route information, travel time, special events). Each will be briefly
discussed below.

Across al of the information types surveyed in the four focus group cities, we see that the most
commonly accessed types before taking a trip were weather, traffic incidents, roadwork/construction and
road closures, and travel time (Figure 9). In contrast, very few travelers used public safety information,
live traffic cameras, or parking availability. A similar pattern held for en route information types, with the
exception of the popularity of visual inspection of traffic (Figure 10).
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Traveler information type used to make a trip change decision prior to trip start

Weather infarmation

A
{including smaog alerts) 60.9 % (185)

Traffic incidents 49.3 % (150)

Roadwaork/construction

g2
zones and road closures 4347% (132)

Travel times 428 % (130)

Alternate routes

Vizual observation of
traffic conditions

Special events

Parking availability 17.1 % (52)

Live traffic cameras 15.8 % (48)

Public safety information

(e.g.. Amber alerts, ... DD

All Other Responzes 145 % (44)

T T
0% 20% 40 % 60 % 80 %

Figure 9. Traveler information type used to make a trip decision prior to trip start (web survey
data).
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Infermation type used to make decision to change trip while in transit

Traffic incidents 454 % (137
| 1
437 % (132)

\"feather information
(including smog alerts)

Roadwork/construction 411 % (124)
zones and road closures
| |
Visual observation of

traffic conditions 411 % (124)

|
26.5 % (80)

26.5% (80)

Travel times

Alternate routes

Mone--| never change a

trip once it has begun 219 % (66)

149 % (45)

Specizl events 19.9 % (60)
Public safety information

(e.g.. Amber alerts,
1

Parking availability 1006 % (32)

Live traffic cameras 99% (30)

Safety information (e.g..

“Buckle Up,” Signal When... 8.97% (27)

1 T
0% 10% 20% 30% 40 % 50%

Figure 10. Information type used to make a decision to change trip while in transit (web survey
data).

Alternate routes

Alternate route information is usualy a complement to travel timesincidents, special event
information, construction zones, and weather. It can be a critica aspect of a traveler's decision-making
process. It can aso be constrained by the environment. For example, in San Francisco travelers repeatedly
said that options into the downtown area were limited, so alternate route information was not useful. But,
in many other locations, it can be the one type of information that can convince a traveler to divert.
Several themes of responses regarding alternate routes were found:

o Travelers wanted more detail about an alternate route when one is given—the type of roadway, for
example.

o Related to the above findings from electronic message signs, travelers want to know as soon as
possible about aternate routes (to maximize utility in making a decision and before they are committed
to the primary route).

o Very highly rated on importance and somewhat highly rated on accuracy in both surveys.

o Interestingly, it is not one of the main types of information reported in surveys for pre-trip or en-route
decisions. It is possible alternative route information is only sought after another type of information
impacts trip plans.

Live traffic cameras

Live traffic cameras offer the opportunity for travelers to judge the density of traffic at a particular
location. Most travelers seemed to view these favorably, and mentioned a higher level of trust in this type
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of information than most others. Several main themes emerged in the findings related to live traffic

cameras.

o Travelers liked and trusted traffic cameras because they allow for the traveler to judge the traffic
themselves.

o Travelers wanted more availability and flexibility in selection of live traffic cameras (with sections of
roads highlighted).

o Also, integration into traffic maps was seen as desirable.

Parking availability

Parking availability is a type of information that is useful for particularly dense areas where parking
spaces are hard to find. There can be valuable savings in time and fuel that are gained by knowing where
there are parking options available. The main points discussed were:

o Travelersin densely populated urban areas (especially the New York City area) were very interested in
having parking availability information. Regardless, parking availability was not often reported as
heavily used in the surveys.

o Sometravelersinthe New York City areafelt it would only be useful for parking garages, and that city
streets would be too fluid in availability for the information to be useful. But several other participants
were familiar with smartphone apps that provided parking availability and felt it reliable and useful for
finding street parking in atimely manner.

¢ |n San Francisco, travelers discussed parking availability smartphone apps for garages, and found them
reliable (they learned about the app in the San Francisco Chronicle).

e Travelerswould like parking information that included:

— Garage prices

— Free parking locations

— Parking spotsthat are in no parking or tow-away zones

— Time astreet changes to no parking

Public safety information (e.g., Amber alerts, Silver alerts)

Public safety information was separated from safety information in general, with the belief that public
safety information was more active and urgent. Travelers are being asked to attend to something (e.g., a
missing child last seen in a certain type of vehicle) or do something in this context. Severa themes
emerged:

o There was a lack of familiarity with certain types of alert systems including silver alerts (which are
issued for a missing person with cognitive impairment).

o Travelers mentioned that the information was useful and that they helped actively look for a vehicle,
but in the surveys there was a low reporting of actual usein trip decisions.

o Travelers mentioned a desire for evacuation information, which may fall into this category.

Roadwork/construction zones

Information related to roadwork (including tree trimming) and construction zones was seen as very
important and useful for avoiding a particular area (or adjusting traveling times). Approximately 40% of
respondents in the surveys rated it extremely important. It is also one of the more highly sought after
types of information typically used in trip decisions. Travelers wanted information about which lanes
would be closed, but aso the start and end dates/times of construction.

The San Francisco area had the Bay Bridge closure around the time of the focus groups, and
participants praised the breadth of sources that this information was transmitted on (e.g., billboards,
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television, radio, etc.). This provides an example of a mgor roadwork disruption and the type of
information that is vital to get to every traveler (even if multiple sources are necessary).

Safety information (e.g., “Buckle up,” “Signal when changing lanes”)

Safety information was a topic that was not discussed or highlighted in detail any of the cities. The
response seemed to be indifference to the messages and travel ers questioned the usefulness.

Special events

Special event information can range from street closures dueto afair or marathons, diverted traffic asa
result of a football game, or increased traffic volume due to a concert or festival. These types of events
can be most disruptive and can cause the greatest inconvenience (especialy if there are street closings and
detours), yet Tl about them seems to be the least organized. Consequently, travelers expressed severa
issues:

o Frustration with knowing what is going on and when, with a lack of a cohesive website or source to
provide this information. For example, in the New York City area, when asking a group of travelers
where they would direct a new neighbor to the area (where street closures are common and can disrupt
the ability to park in your buildings garage), the response was a collective “you’ll just have to learn
likewedid.”

¢ One interesting suggestion was to provide a list of special event websites that may impact the area as
part of a move-in welcome package (along with what is provided regarding utility information).

o Travelers aso noted the need to go to individual event websites to find out schedules of fairs and street
closings, for example (in the New York City areq).

o Therewasaclear desireto have a central location, possibly managed by the local DOT where a person
could find information about special events that may disrupt traffic or contain street closures

e Special event information was rated extremely important by alarge portion of respondents (~20%), but
ratings of accuracy were more mixed.

o Interestingly, the reported use of special event information was rather low for both pre-trip and en-
route trip decisions. This may be due to lack of aae SOUrces that travelers can use to make trip
decisions.

o Travelerswanted to know:

— Date and time of the event

— When will the traffic disruption (e.g., street closure) end

— What specific roads are closed or potentialy impacted

— What are the high density areas

Traffic incidents

Traffic incident information was rated as extremely important by approximately 39% of respondents in
the surveys, but it was not emphasized in the focus groups. This type of information was a so the top one
typically used for making decisions about trips. Traffic incident information was discussed more in terms
of what characteristics were desirable. Travelers listed severa features:

o Timewhen incident occurred and time when it was cleared.

e Number of lanes affected.

e Typeof incident.

o When will affected lanes be reopened.
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Travel times

Travel time information was not discussed in as much detail as many other types of information. This
may be a function of availability on highway signs in some areas, and aso other ways of presenting the
information (e.g., relative to normal traffic via color coded maps on websites or descriptions on radio
reports). Overal, travelers indicated a desire for the information, and it was rated as highly important and
relatively accurate. Travel time information was used relatively frequently in trip decisions. Travelers also
expressed a nheed for congestion information, specifically how many lanes and what areas of the roadway
are affected by congestion. One interesting criticism was that travel time information is not that useful
when in unfamiliar areas. Travelers would much rather a description of what the travel is like relative to
normal traffic—e.g., “heavy traffic” or “ moderate traffic.”

Weather information

Weather is another type of information that can have major impacts on roadways and traveler
decisions. The main themes that emerged related to thistype of information were:
e Wesather information should include road closures (planned or unplanned), severity of weather,
evacuation routes, and aternative routes.
e It isconsidered extremely important (~32% of respondents rated it extremely important) and relatively
accurate.
o Weather information is the most highly used type for pre-trip decisions and one of the most highly
used types of information for en-route trip decisions.
o Specifically in the Orlando area and related to hurricanes, travel ers wanted to know:
— What roads were closed
— When tolls were lifted for evacuation
— Which roads were inaccessible
— Alternate routes
— Signsthat provide distance ahead for severe weather (e.g., “severe weather 2 miles ahead”)
— Tornado warnings or other weather events that can appear unexpectedly

Other information types

Public transportation information was considered highly desirable in some areas (e.g., San Francisco).
Thisinformation could be used to support mode switching decisions.

A key question from the study focused on the effect of T1 sources and types. Without the benefit of
resources to do an on-road naturaistic driving study, the approach consisted of traveler logs (i.e.,
“diaries’) and surveys. The larger web-based survey asked about typical use, which was discussed earlier.
This had limitations due to mis-remembering by respondents, and varying time frames. The research team
felt it was necessary to focus specifically on Tl use and to minimize memory degradation or confusion in
reporting. Consequently, information was gathered via traveler logs shortly after trips, and also with a
targeted web-survey that asked about T1 use in the recent past (3 days).

One of the difficulties of gathering data about trip changing behavior is that it does not occur often, as
noted in the surveys where the vast majority (80%+ of all cities) noted that they change trip plans one day
a week or less. This was also shown by the small sample of individuals who responded to the effect
survey who had arecent (3 days or less) trip change to report. Of the 522 who completed the survey, only
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72 (13.8%) reported changing a trip in the last three days. That is consistent with the low reported trip
changing rate in the traveler logs. See Appendix N for additional detailed graphs and data summaries.

The clearest and most accurate reporting will be found in traveler logs that are completed shortly
following a trip. Based on traveler log reports of sources used before and during a trip, we see that the
majority of trip changes were based on information gathered from television (pre-trip only), radio, and
navigation devices (Figures 11 and 12). The use of 511 was almost hon-existent, and smartphone apps
were aso relatively lightly used (although a decent proportion of pre-trip use was found).

200

Did Not Change Trip
M Changed Trip

180
160
140
120
100

80

60

v "?ao;b L7

Figure 11. Trip changes by pre-trip traveler information source (traveler log data).
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Figure 12. Trip changes by en-route traveler information sources (traveler log data).
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A supplemental survey was also deployed across all six cities to investigate recent trip changing
behavior. This was based on the small number of reported trip changes from the traveler log and because
a key interest of the study was to understand the effect of information types and sources on trip changes.
A similar pattern was found, with TI sources and types. The most popular sources used included radio,
smartphone apps, and electronic highway signs (Figure 13). Note that smartphone apps were reported at a
much higher percentage then the earlier survey asking about typical use, possibly due to better memory
retrieval now when asked about most recent trips within three days. The least popular sources included
local roadway signs, social media, and on-board devices (all possibly reflecting the lack of availability of
these systems). As for information types, travelers reported the most used to be traffic incidents, travel
times, and alternate route information (Figure 14). The least used were safety information, special events,

and parking availability.

Traveler information sources used when changing a trip in the last 3 days
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Figure 13. Traveler information sources used when changing a trip in the last 3 days.
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We dso asked travelers what were the most influential types of Tl used when making trip changes.
Participants listed traffic incidents, travel times, alternate routes, visual observation of traffic conditions,
and roadwork/construction zones and road closures as the most influential types of information used in
typical trip changing decisions.

Traveler Information types used when changing a trip in the last 3 days

Traffic incidents

Travel imes

Alternate routes

Roadworkfconstruction
zones and road closures

Visual observation of

traffic conditions 319%

Weather information

) : 6%
(including smog alerts} i

Public safety information

{e.g.. Amber.. 125%

Live traffic cameras M1%

Parking availability

Special events 69%

Safety information (e.g..
“Buckle up.” "Signal..

0% 0% 20% 30% 40 % 50%

Figure 14. Traveler information types used when changing a trip in the last 3 days.
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Most influential traveler information types
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Figure 15. Most influential traveler information types.

Features of an ideal system

In focus groups and surveys across al cities, participants were asked a direct question about features of

an ideal real-time TI system. They were asked to pretend that they could design a Tl system in the area,
and what features would make it an ideal system. These were the main themes that emerged across dl

cities:

Reliable, real-time, and accurate information

Local and tailored to the travel corridor of interest and living area based on location (possibly GPS
enabled), filtering irrelevant information

Detailed information such as specific lane closures, video images of traffic conditions, etc.
Time-stamped information so that the “freshness’ is known

Automated aerts based on route or location of traveler

Accessible from a variety of sources (“universal means of accessing information”). Similarly, bundled
suite of information types that one can choose from via most sources (e.g., traffic, road closures,
construction, weather, public transit, etc.)

¢ Alternate route and transportation information to improve decision-making
¢ Radio as a mode should be included because it is accessible to amost everyone and more reliable in

emergencies or places with cell signal obstructions
— Including continuous updates on a dedicated station that clearly transmits information

Multimodal information, including transit
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¢ |Information provided at key decision points (e.g., before entering a highway)
o Dedicated apps, radio stations, and television stations
¢ Integrated information regardless of jurisdiction that is for the traveler from Point A to Point B

As noted earlier, some types of T| sources and types are not available in all areas (see Appendix A).
Consequently, we asked individuals in the supplemental use survey (all six cities) who had recently
changed a trip to select the source and type of information they would have preferred to have when
making their decision. In other words, what types and sources of T1 would a traveler want to have access
to when deciding to change a trip? Interestingly, for sources the two that were most frequently named
were radio and smartphone apps. Radio has been consistently rated highly in all phases of the study, but
smartphone apps have not received as much attention (likely due to lack of availability in many areas).
Also, highway message signs were a popular request, and the least popular were 511 phone systems and
social medial. As for information types, overwhelmingly travelers wanted information about incidents,
alternate routes, travel times, and construction zonesroad closures. Safety information and parking
availability were the least desired types of information for travelers.
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Conclusions and Suggested Research

Tl systems are diverse and rapidly evolving. It will be important for agencies and T1 vendors to align
development with the needs and expectations of the traveling public. The current project provides a
glimpse into the decision-making and opinions of the public with respect to real-time Tl systems in
various cities across the country. It also provides severa important outputs that can be used by
stakeholders in the TI domain. These will be discussed in more detail, but include: @) national survey and
targeted interview of agency dissemination practices and beliefs, b) large scale surveys and focus groups
with the traveling public in severa locations across the country to gain a better understanding of the
public’s perception and use of TI, c) a public use database of survey responses for future anaysis, d)
analytical discussion of the match between agency and public perceptions, along with identification of
gaps for policies, €) recommendations for methods to use in assessing a Tl system, f) guidance for
features of anidea Tl system and how agencies can facilitate information dissemination, g) discussion of
the future of rea-time TI, including cutting edge technol ogies and deployment approaches.

The traveling public is satisfied and uses numerous sources and types of TI. It is also clear that there
are areas where travelers are calling for improvements (e.g., highway advisory radio), highlighting
concerns (e.g., smartphone apps in the face of distracted driving concerng/laws), or unaware of available
services (e.g., 511). Surprisingly, athough travelers generally seek more detailed and complex
information that often requires the latest technology, there was a common call for simple, reliable
information that can be accessed by most peoplein avariety of locations (e.g., the use of radio). Based on
these findings, there are numerous readily attainable goals that agencies can adapt to improve areal-time
Tl system. Further discussion of these findings and guidance for system improvement are presented
below.

The conclusions and implications presented in these sections are drawn from the research tasks
performed in this project, as well as agency input and recommendations gained during interviews and
informal discussions. In addition, the research team and project panel are composed of expertsin domains
related to Tl implementation, data fusion and information technology, and research methods who
provided their expert opinions on guidance for Tl system development and behavioral data collection
methods.

One of the more compelling aspects of this research project is having the ability to match agency and
public perceptions of effective Tl features. Analysis reveals considerable consistency between agencies
and the public in terms of what features are considered effective and which are considered |ess effective.
For example, both agencies and the public seem to agree on the value of real-time T that helps the public
make better decisions. Agencies and the public agree that T1 should:

e be targeted, local, and relevant to the consumer—possibly based on GPS enabled cell phones or
vehicles so that relevant, location-based information is provided;

® Dbe easy to access and use, including when en-route;

e Dbeclear, concise, trustworthy information that is accurate and reliable;
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¢ include special event, construction/maintenance, or emergency information that can drastically affect
routes; and
e usetechnologiesthat are widely available to everyone and easily implemented (e.g., radio).

Surprisingly, features that are considered less effective by both agencies and the public are till in wide
use (e.g., highway advisory radio). There are also some notable examples of where these perceptions do
NOT match. It is these instances (agreement on ineffectiveness and disagreement on effectiveness) that
are of interest as they point to features where resources are needlessly being expended or where features
might need considerable improvement. Some examples of perceived limited effectiveness and
disagreements about effectiveness are presented below.

e Highway Advisory Radio—This Tl program feature is a good example of a dissemination method
where both agencies and the public agree as to its limited effectiveness. Of the methods used by
agencies, this was deemed the least effective method of getting Tl to the public. The public agrees as
focus groups and surveys indicated that an overwhelming majority of people do not trust or use
highway advisory radio. Most felt the information was on aloop and, therefore, not timely and they all
thought the radio stations were mostly “crackly” or “fuzzy” to hear. Despite these negative
impressions, HAR is widely available to en route drivers using their car radios and may be considered
worthwhile as part of a Tl toolbox, particularly if some improvements are made (e.g., more frequent
information updates, timestamp to indicate how recently the message was updated).

e Social Media and Apps—TI program features using social media and smartphone apps are receiving
increased attention from agencies as they are considered both effective and a technology trend that
must be taken into account. From a Tl program perspective, these features are perhaps the most
“cutting edge” in terms of state of the practice and the long term viability remains to be seen. From a
public perspective, very few people are using social media and apps to receive Tl. Some of this can be
attributed to not knowing that the feature exists and some relates to, again, use of amaobile devicein a
car. Of course, this areais developing rapidly, and there may be advances for safely using smartphones
as part of an integrated vehicle system with appropriate mounting.

e 511 Phone Systems—Many agencies have implemented or are moving toward 511 phone systems as
they are considered to be highly effective, but at the same time, state legidatures are moving to ban
cell phone use while driving (and the public’s mindset is changing in the same direction). This may
explain why a review of survey results indicate that making a 511 phone cal is not deemed a
particularly effective method of getting en-route Tl. This may be the result of a conflict between
developing state laws and public perceptions targeting cell phone use and the desire for en-route travel
information. See Figure 16 for a comparison of state laws targeting texting or cell phone use (note
Chapel Hill temporarily banned al cell phone use, including hands-free until a court recently
overturned the law). The overal aim for an effective Tl system should be alignment between the
agency's goals and the public’s needs/wants.
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Figure 16. Cell phone and texting bans by state.

From an agency perspective, it is clear from the agency surveys conducted in this project that the

prevailing goal of any Tl program should be to provide information that allows the traveling public to
make better decisions. Hence, the underlying features listed below and in the Appendix O (left column)
are those that support this goal and that are deemed effective by Tl providers and by the public. The
information islargely based on results of the agency surveys and the traveler focus groups and surveys.

Following is asummary overview of effective features:

Provision of real-time information concerning transportation system status focusing on non-recurring
events—It is apparent that non-recurring events (including those that are unplanned such as traffic
incidents or planned such as special events) are very important in terms of the type of information
needed by travelers to make better decisions. In an effort to focus on the randomness of incidents and
their impact on the consistency (or lack thereof) of trip travel times, the concept of travel reliability is
becoming an increasingly important feature amongst Tl providers. The challenge with travel reliability
is conveying measures (e.g., buffer and planning indices/times) that are easily consumable by the
traveling public.

A wide array of information dissemination methods are implemented and used effectively—When it
comes to dissemination, Tl cannot be too accessible. Not every traveler has the same needs and not
every traveler will like every dissemination mechanism so an important feature of any effective Tl
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program is a diversity of dissemination methods. Also, it is not critical that an agency be responsible
for all dissemination mechanisms. Many agencies focus on providing a usable website with timely and
reliable information, but also provide data to third parties (at no cost) so that additiona outside
resources, ideas, and capabilities can be used to create new and innovative dissemination mechanisms.
Effective use of a dissemination method is also important. For example, when using websites, it is
important to keep clutter to a minimum so that uses can quickly find the information they need. Many
websites include extensive headers, footers, and menus with extraneous links that can distract from the
primary information that users seek.

e An effective T program is one that is evaluated for its effectiveness—The definition of effective is
“successful in producing a desired or intended result.” Evaluating a Tl program to determine if it is
successful in producing a desired or intended result is not a straightforward proposition. While
agencies expend a great deal of effort determining transportation system performance (see the
Appendix O for alist of evaluation measures), they typically do not use these measures to determine
the specific contribution of their Tl program to overal transportation system performance. There are
many components of a Tl program, some of which are more easily evaluated than others. Agencies
today evaluate their T1 programs using data collection techniques such as 511 call statistics, website hit
statistics, and a variety of traveler input survey methods using their 511 systems, web and e-mall
forms, and to a lesser extent, traveler focus groups. These collection techniques are being used, to
some extent, to evaluate effectiveness of Tl content including information timeliness, accuracy,
availability, accessibility, and decision-making. While information helps with decisions regarding
departure time, destination choice, mode choice, etc., there is aso benefit to travelers of just knowing
why they might be in a delay and what the impact may be to their trip. Not knowing, for example, why
they are stuck in congestion adds to driver frustration or anxiety (especialy in some locations where
they may bein atunnel or fear an emergency event).

e Tl should align with demands of the public—The traveling public has certain demands and
expectations regarding an effective Tl system. When there is alignment between the public’'s desires
and goals, and the agency’s information services, the system can be optimized and the public can be
satisfied.

There are a variety of methods to assess the public’s use, perception, and the effect of Tl systems. The
second column in the Appendix O table provides guidance on assessment methods. Traditional methods
have included call statistics, website hits, and satisfaction surveys. Although helpful, these methods have
limitations regarding understanding the effect of Tl on travel behavior. For example, 511 calls may spike
if an incident occurs, but may not result in many people adjusting their travel route, especialy if thereis
low confidence in 511 accuracy or operation. Similarly, a satisfaction survey may provide information
about the overall likeability of information sources, but not overall use or effects on travel behavior. In a
previous study on real-time travel time signs, Westat found that individuals liked having the signs present,
but generally did not use them to adjust their trip behaviors (often due to lack of alternative route options
or information) (Lerner, Singer, Robinson, Jenness, & Huey, 2009; Robinson, Lerner, Singer, Jenness, &
Huey, 2011). Consequently, assessing the effect of T1 on trip behavior requires aternative approaches
used in combination with these more traditional methods.

Based on prior experience and finding of the current project, we propose a “toolbox” method. This
approach combines a variety of focused, targeted, and low-cost methods that evaluate different aspects of
a Tl program in a particular area. It is also desirable to use a combination of methods due to the large
variety of dissemination methods, traveler characteristics, and information types. Findings from these
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methods can then be combined to generate a profile of overal system effectiveness, especially with

respect to its effect on trip behavior.

The toolbox should consist of several components which can be inexpensively adapted to a particular
site and can provide insight into the effectiveness of a Tl program. The list below describes basic
approaches and provides a sample of steps taken to ensure the highest quality implementation:

e Focus groups targeting certain travelers (e.g., heavy/light users of TI, older adults, smartphone
users)—Questions should be tested and developed on populations of interest; detailed moderator’s
guide; audio and video recording; question path should be developed based on information gathered
viaother evaluation methods of real-time Tl.

e Traveler logs—Pilot testing and formatting checks are necessary; focus on effects on actual travel
behavior; look for shifts in planned route/mode, trip characteristics (e.g., occupancy, chaining), pre-trip
and en-route behavior, outcomes, and perceived benefits. This method should be used in a limited
manner to supplement focus group findings. In fact, focus group participants can also be invited to
participate in atraveler log study.

e Targeted surveys (including web-based)—Deployed with off-the-shelf software for web-based
surveys, cognitive interviewing and item development should be performed, with questions being
refined; recruitment from mail-outs and pre-existing survey panels; target census tracts and corridors of
interest to send mail-out invitations to participate. A combination of web-based survey panels and
mail-outs should be used.

¢ Interviews—Use trained interviewers; pilot testing and question path optimization is necessary;
interview script question path should be piloted and constructed based on survey and focus group
guestions; due to the resource intensive nature (one interviewer per participant at a time), should be
used for afocused follow-up to some responses or statementsin earlier phases.

e Use available data where possible—Examples include traffic and congestion data, surveys, and usage
data already being collected.

The methods described above should be used in combination to gather a variety of information. Some
methods are more suitable for certain types of information—for example, interviews and focus groups are
useful for gaining insight into particular issues the public may have with a type or source of information,
hypothetical systems or test implementations, and traveler logs can be a validity check on how frequently
people really change trips (and based on what type of information source they decide to change trips).

In order to develop a profile of Tl effects on trip behavior and Tl usage in an area, the following should
be collected (via combination of methods described above):

Traveler type (e.g., commuters, elderly, frequency of Tl use, technology use)
Information type (e.g., travel time, congestion levels, incident information, weather)
Information source or media used (e.g., mobile apps, websites, radio, TV, highway signs)
Temporal information need (e.g., pre-trip, near trip, en-route)

Traveler perception of quality, accuracy, reliability, availability

Information comprehension

Effect on travel behavior

Likeability/satisfaction

Freguency of use

Traveler perception of risk (e.g., distraction of mobile devices)

There are many ways in which agencies can facilitate providing Tl in the future and many provided
some ideas through the agency survey discussed above. Below is a description of their ideas along with a
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few that were developed during the course of this research based on insight gained from the public. It
should be noted that they are separated into two categories: “Readily Attainable” and “Looking Further
into the Future.”

Readily attainable

Data Accessibility—Data collected but not used can be a waste of good resources. It can also be an
inefficient use of resources to develop an application internally that can be done cheaper by someone
else. In order to enhance an agency’s ability to provide accurate and reliable TI, they should allow easy
access to the data they collect so that developers, media outlets, universities, the private sector and
others can obtain success without severe bureaucratic navigation. A process should be put in place that
has the required steps to access agency data. This would assist both internal staff as well as external
agencies. Access agreements should be kept as simple as possible. The data should be made available
with little or no access fees. When agencies design their databases, it should be done with a focus on
using technologies and standards that will make the data more easily accessible.

Private Sector Partnering—As discussed above, sometimes providing Tl can be accomplished more
effectively through a private partner that includes the added potential benefit of obtaining free services
or even revenue generation. It is imperative that agencies keep an open mind about partnership
opportunities with the private sector. Every state has their own laws about what can and can’t be
accomplished through private sector partnering but many states have been able to receive free 511
services through private sector partnerships. Agencies can also partner for the development of a mobile
app. Private sector partnerships will also benefit by making agency data easily accessible.

New Data Sources—Agencies should consider using outside sources such as having an outside
organization provide probe data to supplement agency data sources. This third-party data combined
with the agency’s own data could be used to support their Tl activities as well as other management,
operations, and planning functions. The costs of internally adding and maintaining additional cameras
or sensors should be compared to the cost of having a third party provide the additional data. If
additional data is contracted by an outside party, the agency should maintain open dialog because
technology changes so rapidly.

Partnering with Other Agencies—In order to provide the most complete informational picture to
users, agencies should endeavor to work with neighboring agencies to fuse data from multiple sources.
It is especially important in regions where multiple state and local jurisdictions exist.
Evaluation—Since the traveling public is the ultimate consumer of TI, it is important for agencies to
measure the effectiveness of their Tl program. Most agencies put the information out there but don’t
measure its effectiveness. How will an agency know how to manage their T1 program if they do not
know what the ultimate users think about it effectiveness? Therefore, it is important to actually
program specific funding to evaluate the agency’s Tl program. The evaluation should focus on the
users experience and use of the TI that is available. This will allow the agency to actively manage and
evaluate their T1 program from the user’s perspective.

One aspect of evaluation that could be done is to conduct and sponsor research to develop effective
techniques to quantify operational impacts of Tl programs. This could be done nationally rather than
via a single agency. Research could also be conducted to assess how to mitigate driver distraction that
is associated with users receiving T1 while driving.

Distribution Mechanisms—Each user gathers their Tl in a different way so it is important that
agencies provide the information in a variety of ways. Agencies should support a wide range of
distribution mechanisms/opportunities in order to reach the maximum amount of users. As discussed
earlier, because technology changes so rapidly, it is important that agencies also have the ability and
flexibility to provide new types of Tl as the environment demands.
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o Improve Existing Traveler Information—TI provided to users can aways be better. Agencies should
strive to continually improve the reliability, timeliness, and quality of its existing Tl and the resources
used to disseminate the information (e.g., highway advisory radio, DMS, etc.).

Looking further into the future

When looking to the future of TI, it is challenging to make any specific predictions that will help guide
agency Tl programs given the environment of rapidly advancing computer and communications
technology. However, there is work underway to identify a framework for Tl in the future. USDOT's
Dynamic Mobility Applications (DMA) Program is looking ahead into a future operational environment
that will enable advanced T1 services. Enabling Advanced Traveler Information Systems (EnableATIS) is
the Tl component of USDOT's DMA Program. EnableATIS has drafted a number of “potentially
transformative aspects’ of Tl such as:

o Truly integrated multisource and multimodal data on aregiona level;

e Intuitive, location and mode option specific information to enable real-time decision making by
travelers;

o Anticipation of traveler’s specific information needs based on location, time of day, typica individua
historical travel patterns and other parameters such as weather conditions;

¢ Improved agency operations with robust and comprehensive data about how the transportation network
isfunctioning in real time and how users are reacting within those travel conditions;

o Benefit from real-time user updates about travel conditions or impacts; and

o Daily travel decisions which result in a noticeable positive impact on transportation network mobility,
safety and overall transportation system operations across modes.

It should be emphasized that aside from USDOT’s DMA efforts, the results of this research seem to
point to a future where there will be a continued need to solve the paradox of the public’s desire for good
in-vehicle Tl, but without the distraction (and in some jurisdictions illegal use) of mobile phones/devices.
Thiswill impact the future of telematics which terminology used to describe enhancements to the driver's
experience (e.g., GPS navigation, information listings, vehicle performance diagnostics, traffic
conditions, etc.) in an automobile by efficient managing information among diverse sources and using
wireless communications between the vehicle and a location-based service. Telematics is becoming
increasingly sophisticated with ongoing advancements in voice-recognition technology that alows
improved hands free interaction with in-vehicle systems. This is one concept that most users could readily
embrace. It would be the development of one in-vehicle device that, besides having the standard
navigation from point A to point B, would incorporate rea-time data for: roadway congestion, road
conditions due to weather events (ice, flooding, etc), and planned events that would affect road congestion
(construction, road closures, football games, car races, etc.). The users would only have to attend to one
information source that provided all the information they needed. The device would aso have voice
recognition so it would be completely hands free. The goal is to have a single device that would provide
the user with a complete picture of road conditions and the user would know that the data was reliable,
accurate and timely. This can be provided within an in-vehicle system interface, or as part of a dedicated
mounting unit for a smartphone device brought into the vehicle.

Smartphones are becoming widespread, and provide many of the features from a variety of sources that
users seek. Manufacturers and the USDOT (through such programs as Connected Vehicles and related
vehicle design evaluations) have been increasingly concerned with ways to present a variety of travel
information in a safe, minimally distracting way. One example is development of integration methods for
nomadic devices brought into the vehicle which may provide an array of real-time Tl. The limitations and
concerns about using smartphone apps mentioned earlier may be alleviated in vehicles that alow for
“docking” of a smartphone which is then accessed through the in-vehicle system.
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In addition to future trends in TI from an agency deployment perspective, we found it useful to briefly
review trends in future technologies and innovations for TI. These technologies are on the horizon and
can provide agencies with tools to implement the recommendations discussed above. Although not
exhaustive, the following discussion attempts to be forward-looking and detailed enough to provide
insight into technological trends that can impact Tl systemsin the future.

In aworld driven by telecommunication, continuously changing and improved technologies in thisfield
break barriers that limit the potential of social interaction. The most prominent examples of this are smart
phones and the newest technology trend, the tablets. This reality highlights the need to adapt any future
development to these new indispensable pieces of technology such as “apps’, push notifications, service
locators, integrated GPS, real time users input, etc. VMS, 511 services, and GPS services, among others,
need to evolve to a more precise, adaptive, prescriptive, in-vehicle, and en-route modes of RT-TIS. One
example of this evolution is a smart phone that can learn the user's routines and adapt to them,
automatically changing any settings to the ones preferred by the user in a specific scenario or time of day.
This technology should be developed for private vehicles using GPS systems that automatically determine
your most common routes, evaluate their condition when you start traversing through them and suggest
other aternatives in case of severe congestion. Future developments would need to implement this
technology to all modes of transportation by communicating with the user through phones or tablets. At
the same time, all the information available should be gathered by a centralized control system from
which each personalized device would download the necessary information to provide real-time and
expected conditions in the user’ s common routes.

The next step in this evolution is accepting real-time input from the most important component of the
network, the users. Online socia media such as Facebook and Tweeter have revolutionized the way
people communicate with each other. Furthermore, they have opened a new chapter in rea-time
information transfer to the masses. Webpages like waze.com have implemented this idea and allow the
users to be the ones that provide real-time traffic information through a “fun, community-based GPS
traffic and navigation app”. DOTs can benefit from real-time user updates about travel conditions or
impacts in the network. For example, operators responsible for real-time transportation situational
awareness in the Washington, D.C. metropolitan region monitor waze.com and even upload user provided
pictures of congestion and incidents to a system that shares the information with regional DOT and transit
agency operations personnel. However, the real dilemma comes from the fact that providing en-route and
more importantly in-vehicle real-time information most likely contradicts the initiative of “zero
distractions when driving” that many states pursue. One solution is enhancing the telematic capabilities of
the vehicles, allowing for standardized smart phone docking along with voice recognition commands.
Even more promising is the combination of this technology with the ongoing partially- and fully-
autonomous vehicle initiative. This could yield the most beneficial result, as it could help unify rea-time
data collection efforts and bypass the distraction-related limitations of hands-on devices. We noted earlier
that there were concerns and limitations to smartphone deployments, but some of these approaches can
make them safe to use and compatible with the ultimate goal of providing reliable, useful, and effortless
Tl in aresponsible manner.

The future of traveler information

Tl in the future will be completely integrated into our lives in such a way as to make reguests for
information virtually unnecessary. While today’s Tl is primarily “search and discover” with some more
generic personalization becoming available, tomorrow’s T1 will be provided directly to you—and it will
be highly personalized, targeted, and preemptive. Unlike today’s “personalized” TI, tomorrow’s
technology integration efforts will mean that users are simply delivered timely information without ever
“subscribing” to a particular service or taking valuable time to set up specific alerts and routes into a
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cumbersome system. This section describes various technologies and efforts that are in the visioning
phase, in development, and in some cases, very near to deployment.

Dissemination technologies and applications

The future of Tl depends on severa factors including 1) the availability of ubiquitous data (both
infrastructure and real-time situational awareness), 2) the dissemination platform/technology, and 3) the
applications themselves. See Table 2 for a summary.

Table 2. Prevailing dissemination technologies.

Today +2 Years +5 Years
e Television ¢ Radio e Predictive e Augmented
e Radio e Smartphones Integrated Reality Devices
® Web sites ® Nav Systems Calendar e Heads-up
e Smartphones o Web sites Systems In-vehicle
o VMS o511 ® Nav Systems Displays & Audio
o Nav Systems o Integrated o Persgnalized ° Multi—mod?d.in—
511 Calendar Mobile Web Route Decision
Systems e Radio Systems
o Television o511 * Radio

Navigation Systems

The future of standalone navigation systems is limited. Most consumers now have access to
smartphones that are readily equipped with free or nearly-free navigation aids. These smartphone
navigation apps are sophisticated with voice input, voice directions, maps, rea-time traffic, etc. Newer
apps are even beginning to explore augmented reality—a topic covered later in this document.

Standalone navigational aids are typically not networked, which means that map and point-of-interest
updates are manual (and usually costly.) The only advantage of the standalone navigation system is that
they do not require a network connection to function, which means they can be more effective in remote
areas. The future of these standalone navigation aids will depend greatly on the future of ubiquitous
networking, cell reception, etc.—the greatest challenge to their continued existence.

In-vehicle Navigation Systems

Most smartphones have voice input, voice search, and auto rerouting capabilities based on traffic
conditions. Many new built-in vehicle navigation systems have these capabilities, too. The failing of
built-in systems is their lifespan and their abilities to keep pace with other more rapidly changing
technology platforms. The lifespan of a vehicle and its electronics can easily be longer than 10 years.
Smartphones, tablets, and other mobile devices, however, are replaced usualy every two years, on
average. Even if the device isn't swapped out or upgraded during those two years, operating systems are
updated frequently, and new apps are always being developed, and they can be downloaded, often for
free, injust afew minutes.

In-vehicle electronics, asthey exist today, are fighting alosing battle. They will aways be perceived as
old. Users don't appreciate having to pay for multiple data and service plans (one for their phone, one for
their home, one for the laptop while in the road, and a final one for the vehicle navigation system). To
keep pace with rapidly evolving user demands and technology advancements, it is expected that the more
successful vehicle manufacturers will adopt sophisticated docking stations that alow smartphones,

53

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/22664

Deployment, Use, and Effect of Real-Time Traveler Information Systems

tablets, and other devices to become the vehicle' s infortainment system, providing audio, video, gaming,
internet access, and navigation.

SmartPhones, Tablets, and other Mobile Devices

Smartphones and other mobile devices are the current favorite for advancementsin Tl primarily due to
the ease at which new applications can be deployed to powerful networked devices. As soon as new data
sources become readily available, developers can innovate and create new applications that are quickly
vetted by hundreds of thousands of users.

Advancements in these mobile platforms come quickly. Smaller, increasingly powerful devices, with
more accurate GPS, higher quality cameras, longer battery life, and more brilliant displays are devel oped
every few months. Yet, the advancements in Tl will be less reliant on hardware, but rather on tighter
integration between other services including personal calendars, entertainment, education, and automatic
analysis of our travel behavior—estimating our every need without making a single request. For example,
the next “killer app” won't be an app at al, but rather an integrated calendar service that 1) knows where
you are, 2) knows where you need to be, 3) knows what the conditions are along the way, 4) aerts you
when it’s time to leave—showing you the best route to take, and 5) automatically reroutes you along the
way as conditions change. It should be noted that severa of these technologies operate within the
smartphone space. While we earlier noted limitations in utilizing smartphone apps, the reader should be
mindful of the usefulness of smartphones if the technology allows for safe deployment (e.g., in-vehicle
docking with central stack information displays and voice controls).

This type of predictive and personadized information is what we can and should expect in the near
future. Imagine the devices in your home (television, alarm clock, coffee maker, bathroom mirror, etc.) all
knowing your typical morning ritual. Each knows when you wake up, when you brush your teeth, when
you drink your coffee, and when you usually leave for work. Now imagine each of those devices can talk
to each other. They share information. They know where you are in your home, if you're running
according to your usual schedule, and they even know what the conditions are out on the roads that you'll
be driving later that morning.

Imagine this scenario. As you sleep, your devices al become aware of several major accidents along
your normal commuter route. Your alarm clock goes off 15-minutes early, knowing that you'll need a
little extra time to make it to that meeting on your schedule. As you brush your teeth, your day’ s itinerary
pops up on your bathroom mirror—reminding you of that meeting you have downtown. Y our television
automatically tunes to a news station that’s covering one of the major accidents along your route. Y our
coffee maker automatically turns itself on early to make sure you're caffeine fix isn't what makes you
late. Y our phone/nav system keeps monitoring conditions and plans an alternative route that will help you
make it on time, even reserving a parking spot for you ahead of time to ensure you don’t have to walk in
the rain too far given that the weather is forecasting an extra strong thunderstorm in the afternoon. All of
this happens without you needing to hit a button, type in a URL, or do any sort of searching/decision
making whatsoever. It is all effortless and integrated into your daily life. The technology adjusts to your
life, not the other way around.

Augmented Reality

Augmented redlity (AR) has been gaining ground recently—mainly as a result of geospatially and
directionally aware device proliferation in the marketplace. While AR has often been used for
entertainment and educational purposes, there are significant applications for its use within the TI domain
that will likely continue to gain traction in the coming years.

54

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/22664

Deployment, Use, and Effect of Real-Time Traveler Information Systems

Locating transit stations

The San Francisco transit agency, Bay Area Rapid Transit (BART), is using adopting an AR
application provided by Junaio to help improve the experience of its travelers. Trangit riders can use the
application to navigate their way to stations by holding up their camera phone, pointing it in a direction,
and seeing the transit station entrances highlighted on their screens. Similar applications have cropped up
in the United Kingdom and in other areas around the United States. Google and Yelp have similar
applications for mobile devices that let users locate businesses, restaurants, and other points of interest.

Google, aong with many other innovators, is actively developing the next generation of augmented
reality devices. Google Glasses ® is a product that that can be worn over one of more eyes that will allow
the user to see their surroundings while overlaying additiona information on the scene. These wearable
devices could provide navigation aids to users while alerting him or her of impending hazards, points of
interest, and other relevant information. Most of these wearable AR devices will be integrated with other
mobile devices, like phones, so that users will be able to take advantage of calendar integration, voice
commands, processing power, etc.

Live data that streams directly in front of your eye via devices like Google Glasses may seem futuristic,
but researchers are working on ever more incredible wearable and discreet technology a redlity. Linglea
(2011) tested out a small contact lens like device that could be inserted into the eye—meaning the user
wouldn’t even need to wear bulky glasses. The UW researchers demonstrated how such a device could be
worn safely by testing it in the eye of a rabbit. Although the prototype contained only a pixe of
information, this proof of concept could lead to superimposed Tl and AR-like applications in your line of
sight.

In-vehicle Head-up Displays

Vehicle manufacturers have been working to develop the types of next-generation head-up displays
typically found in the cockpits of sophisticated military airplanes and embed them in passenger vehicles.
The technology turns an ordinary windshield into an AR information dashboard. Such systems could
improve safety by visually alerting the driver to important objects in physical space such as road signs,
pedestrians or animals, and even edges of the road hidden by poor visibility. They could even bring
navigation and sophisticated TI directly into the windshield.

These innovative head-up display windshields would use night vision, navigation, and camera-based
sensors to gather data relevant to the driver's surroundings, databases of points of interest, and then
project corresponding images onto the windshield surface.

Future Driver Interfaces Using AR

How will TI change when vehicles drive themselves? The Aeon Project is a futuristic exploration into
the world of augmented reality. A conceptual design and visioning project, Aeon speculates as to what
could be the future of automated transportation systems.

One component of the Aeon project isa fully immersive AR system incorporating a navigation overlay
which updates itself in real time. The Aeon system brings a unique visual experience to transportation
systems. It even allows users to learn about the history and important details of surrounding objects. It is
an excellent example of what AR could really mean for the transportation community of tomorrow.

Information backbone

To redlize the many visions of future Tl systems, various government, private sector, and university
partners must work to solidify and make available the various information sources that will be needed to
drive advanced applications (See Figure 17). While many private sector entities are working to generate
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their own crowd-sourced speed and incident data sources, these entities view these data as highly
proprietary because of the time and energy that was put into collecting it for their own applications.

True innovation and competition will only begin to rapidly expand Tl options if and when government
entities pool their resources to collect and/or pay for the integration of these many disparate data
sources—making these data publicly and freely available to developers. Doing so will spur innovation,
business opportunities, growth, and further the government’s mission of providing timely and accurate
information to the public and business for the purpose of increasing safety and mobility—ultimately
creating significant economic benefits for al involved.

Arriving Safe & On-Time
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Figure 17. Information infrustructure and real-time traveler applications.

Many transit agencies are working towards a national repository of real-time transit AVL and schedule
information through their adoption of the Google Real-time Transit Feed. As agencies conform to this
standard, 3 party developers can more easily tap into each of these independent feeds in a uniform
manner—making it significantly easier to deploy applications to large audiences across the entire country.
The highway system, however, has no such standard or central repository system which makes it
exponentially more difficult to develop regional and national traveler applications.

Researchers at the University of Maryland are working hard to create the information backbone of just
such a national system. They are lowly making the business case for better data collection, integration,
and open access to each and every state and local DOT or related transportation agency. The data they are
collecting is being integrated into an open access 3“ party developer toolkit. This toolkit will alow
independent application devel opers and other businesses to tap into a national data warehouse of red-time
TI. Though still in development with only about 35% of the country being covered, the system is gaining
traction and popularity among the business community.
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Traveler Information Availability

Washington,
. Teaneck, Salt Lake San DC
SOURCES Detroit NJ Orlando City Francisco (Rockville,
MD)
511 phone call X X X X X
Electronic
highway message X X X X X X
signs
Electronic local
roadway message x X
signs
Email, text
Tnessages X X X X X X
(subscription
based)
Highway X X X X X X
advisory radio
Mobile
Smartphone < < < < < <
"apps" (Iphone
or Droid)
On-board
devices (e.g. < < < < < <
Garmin, Tom-
Tom, Onstar)
Radio X X X X X X
Social media sites
(e.g. Twitter) * * * * * *
Television X X X X X X
Websites (using a
laptop or X X X X X X
desktop)
Websites via
mobile devices x x x x x x
A-1
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Washington,
NYC DC,
(Teaneck, Salt Lake San (Rockville,
TYPES Detroit NJ) Otrlando City Francisco MD)
Alternate routes
Live traffic < < < < < <
cameras
Parking < < < <
availability
Public safety
information
(Amber or Silver x x x x x x
alerts)
Roadwork/
construction X X x X X X
zones
Safety
information
("Buckle-up", X X X X X X
"Signal when
changing lanes")
Special events
Traffic incidents
Travel times X X X X X X
Weather
information * * * * * *
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Public Agency Survey

Deployment, Use, and Effect of Real-Time Traveler Information Systems Public Agency Web-based
Survey

Question 1. What real-time traveler information does your agency disseminate to the traveling public?
(Please check al that apply and provide additional information as necessary in the space provided.)

AnswerlOptions gesponse Response
ercent Count
Roadway travel condition status 85.1% 40
(e.g., traffic map of current speeds)
Roadway CCTV video 87.2% 41
Traffic incidents 91.5% 43
Travel times 68.1% 32
Alternate routes 29.8% 14
Parking availability 2.1% 1
Roadwork / Construction Zones 93.6% 44
Transit alternatives 34.0% 16
Special Events 70.2% 33
Weather information 74.5% 35
Public Safety information (e.g., 0
Amber Alerts, Silver Alerts, etc.) 80.9% 38
Safety information (e.g., “Buckle
Up”, “Signal When Changing 59.6% 28
Lanes”, etc.)
Other (please specify) or Comment 15
answered question 47
skipped question 0
Other:
1. Roadway CCTV is disseminated to the media by subscription. They make it available to the public;
however, the entire state is not necessarily covered.
2. Ferry schedules, Mountain Pass Closures and winter driving conditions, Active Traffic Management
System on select corridors.
3. Weather information is limited to weather conditions affecting traffic. Parking availability is
forthcoming later thisyear and will include real-time availability.
4. You don't specify the method of data sharing: internet, phone or roadside devices. | am assuming you

mean all three and have answered accordingly.

B-1
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© ©

10.
11.

12.

13.

14.

15.

Not al of thisinformation is available in all formats. For example; Travel Times are disseminated via
our DMS. Access to Transit information is available only through a 511 transfer. But those checked
above are disseminated to the public via one system or another.

AASHTO leads the 511 Deployment Coalition, which is a group of states deploying and operating
rea time information systems through the web, message signs and personal devices such as cell
phone.

We provide transfers through our 511 system to public transportation, ferry, and rail agencies. We
also provide real-time ferry information.

Homeland Security Messages.

CMSinfo.

Road conditions and chain requirements - Travel services.

Winter Road Conditions-by specific roadway and segment, Dynamic Message Sign messages, and
Customized emergency alerts, specific to traffic impacts

We aso provide transferg/links to information on seaports, airports, commuter services, tourist
agencies and other 511 systems. We provide congestion information and disseminate emergency
information regarding road closures, evacuation routes, and shelter openings and closings.

We also provides links to and/or transfers to seaports and airports, commuter services, tourist
agencies and other 511 systems. We provide an emergency information page on our web site to
provide information to the motorists on road closures, evacuation routes, aternate routes and shelter
openings and closings. We also provide information on congestion over what a motorist can glean
from the travel time/speed information provided.

In the next few months well be adding Travel Times, but currently do not do this. DM S messages,
and winter road conditions

Safety information only as requested and funded by the Governor's Safety Office
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Quegtion 2. Please indicate why your agency disseminates this rea-time traveler information to the
traveling public (check all that apply):

Response Response

Answer Options
P Percent Count

Providing this information is part of
our agency’s overall demand 72.3% 34
management strategy

This information allows the
traveling public to make better 97.9% 46
travel decisions

The literature and past research
indicate that providing this
information to the traveling public 57.4% 27
is an effective demand management
strategy

We have evaluation data that
demonstrates the benefits of
providing this information to the
traveling public

29.8% 14

We have an ongoing program for
evaluating the provision of traveler 40.4% 19
information to the public

Other agencies like ours are

providing this information to the 63.8% 30
traveling public
Federal Highway Administration 66.0% 31

guidance and encouragement
Federal Highway Administration
notice of the Final Rule on Real-

. 46.8% 22
time System Management
Information Program
Other (please specify) 4
answered question 47
skipped question 0

Other:

1. Sdfety for the traveling public is our #1 reason; the Final Rule has not been a reason in the padt,
but will become areason in the future.

2. Helping the public make informed travel decisions

3. Traveler information system puts the power of knowledge in the "hands' of the motorist so they
can avoid problem areas and help reduce congestion. This knowledge allows the motorist to assess
their travel before leaving to better plan their commute by providing them the information they
need to plan what route to take, time to leave and mode to take. Getting information en route limits
the motorist's options.

4. 1t keeps our first responders safer if the public knows about traffic incidents to avoid or winter
road conditions.
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Quegtion 3. Please indicate your perceptions of the importance of each type of traveler information your
agency provides to the public in terms of meeting agency program goals. (Note: Please rate only those
you selected in Question 1, select N/A if not used.):

. Ve . Somewhat | Not Ratin Response
R Qs eff?crtive Bt s effective effective Il Avetaie Coulzlt
Roadway travel
condition status
(e.g., traffic map | 17 20 5 0 4 3.29 46
of current
speeds)
Roadway CCTV | 16 2 1 2 3.48 46
video
Traffic incidents | 22 20 3 0 0 3.42 45
Travel times (e.g.
current travel
times to major 13 18 2 0 11 3.33 44
destinations or
interchanges)
Alternate routes 7 6 6 1 16 2.95 36
Parking 2 3 0 0 27 3.40 32
availability
Safety
information (e.g., | 3 8 17 1 12 2.45 41
“Buckle Up”,
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“Signal When
Changing Lanes”,
etc.)

Special Events 10 20 7

3.08

42

Weather 13 18 7
information

3.16

43

Public Safety
information (e.g.,
Amber Alerts,
Silver Alerts, etc.)

10 18 10

2.95

42

Roadwork /
Construction 19 23 3
Z.ones

3.36

45

Transit
alternatives

4 5 8

16

2.50

36

Other (please specify)

answered question

47

skipped question

Other:

1. InCdiforniawerey onregiona 511 agencies, media and the private sector
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Transit alternatives
Roadwork / Construction Zones

Public Safety information (e.g., Amber Alerts, Silver...
Weather information
Special Events

Safety information (e.g., “Buckle Up”, “Signal When...
Parking availability

Alternate routes

Travel times (e.g. current travel times to major...
Traffic incidents
Roadway CCTV video

Roadway travel condition status (e.g., traffic map...

0.00 1.00 2.00 3.00 4.00

Question 4. How is thisinformation disseminated to the traveling public? (Please check all that apply)

Answer Options Response Response
Percent Count

Highway dynamic message signs 93.2% 41

Arterial dynamic message signs 56.8% 25

Highway advisory radio 70.5% 31

511 System (defined as land line

or mobile call-in system with

intelligent voice recognition o

(IVR) that allows menu driven 81.8% 36

access to real-time traveler

information)

Websites (accessed through a 95.5% 42

desktop or laptop)

Social media sites 59.1% 26

Websites (accessed via mobile 84.1% 37

device)

f' Apps" (e.g., tr.avel info rf:lated 27.3% 12

iPhone or Droid applications)
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Other:

1. Our 511 will be online in a couple of months, Our information is aso disseminated viathird party
which address those items not checked.

2. We have a data feed we make available to third party traveler information providers. We are in
the process of developing the use of social media to provide traffic information and to market our

On-board devices (but not

traveler information providers

0
mobile devices) 5% 2
Media outlets 79.5% 35
Via arrangement with 3rd party 43.2% 19

Other (please specity) 3
answered question 44
skipped question 3

system. We aso will be deploying an iPhone application to provide location based information.
3. Inthe next month or so we'll be launching our 511 events on Twitter.

Deployment, Use, and Effect of Real-Time Traveler Information Systems

Public Agency Web-based Survey
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Quegtion 5. Please indicate why your agency has chosen the dissemination methods listed under Question
4 (Please check all that apply):

Othert:

Answer Options Response Response
Percent Count
We are taking advantage of the
84.1% 37

latest information dissemination
technology/technologies

The literature and past research
indicates that these are effective 63.6% 28
dissemination methods
We have evaluated the
effectiveness of these

) . . L. 36.4% 16
information dissemination

methods

We have an ongoing program for

evaluating effectiveness of these 29.5% 13

information dissemination
methods

Other agencies are providing
traveler information via these 59.1% 26
dissemination methods

Federal Highway Administration 61.4% 27
guidance and encouragement

Federal Highway Administration
notice of the Final Rule on Real-

. 40.9% 18
time System Management
Information Program
Other (please specify) 7
answered question 44
skipped question 3

As in previous question, the FHWA Final Rule on RTMIP has not been why in the past but will
bein the future.

Cost-effectiveness is a factor in deciding which dissemination mechanisms to use. We have
hesitated to devel op apps because they are expensive to develop and maintain.

Skip.

We are currently undergoing a study to evaluate the effectiveness of our information
dissemination.

That's as far as we have been able to get with the funding available

It is important for us to reach as many people with our information as possible so we look to
utilizing as many dissemination methods as are available.

We do what we do as it has shown that it gets the information out. We are in need of adapting to
new "push” mechanisms, which we are now evaluating.

B-8

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/22664

90.0%

Deployment, Use, and Effect of Real-Time Traveler Information Systems

Public Agency Web-based Survey

Deployment, Use, and Effect of Real-Time Traveler Information Systems

80.0%

70.0% ~
60.0%

50.0%

o €
w < O
c ¥ B
S e ©
s © E
4-:0.)3
=
m"EE
v o B
=39
T +

T ©

dissemination...
these are effective

The literature and past
research indicates that
dissemination...

We have evaluated
dissemination...

the effectiveness of
these information

program for
evaluating

We have an ongoing
effectiveness of...

providing traveler
dissemination...

Other agencies are
information via these

Federal Highway
Administration

guidance and

encou ragement

Federal Highway
Administration notice
of the Final Rule on

40.0% ~
30.0% ~
20.0%
10.0%
0.0%

Real-time System...

Quegtion 6. Please indicate your perception of the overall effectiveness of each of the following methods
for disseminating traveler information to the public in terms of providing benefits to the traveling public
(Note: Please rate only those you selected in Question 4, select N/A if not used):

. Not Somewhat . Very Rating Response
Answer Options effective | effective Effective effective N/A Average | Count
Highway dynamic 1 2 7 32 1 1.33 43
message signs
Artenal dynamic message 1 1 13 12 13 167 40
signs
Highway advisory radio 2 19 11 4 8 2.53 44
>11 System (defined 1 3 17 18 1 1.67 40
previously)
Websites (accessed
through a desktop or 2 1 11 27 0 1.46 41
laptop)
Via arrangement with 3rd
Party traveler information | 1 2 9 14 12 1.62 38
providers
Social media sites 3 5 14 9 9 2.06 40
Webslte access via mobile 5 5 14 18 3 177 49
device
“Apps” (e.g., travel info
related iPhone or Droid 2 3 5 9 17 1.89 36
applications)
On—l?oard devices (not 5 5 5 4 2 215 35
mobile)
Commercial radio and TV | 1 3 13 17 3 1.65 37
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Other (please specify) 1

answered question 44

skipped question 3
Other:

1. See comments above related to boxes unchecked

Commercial radio and TV

On-board devices (not mobile)

Website access via mobile device

Social media sites

Websites (accessed through a desktop or laptop)
511 System (defined previously)

Highway advisory radio

Arterial dynamic message signs

Highway dynamic message signs

“Apps” (e.g., travel info related iPhone or Droid...

Via arrangement with 3rd Party traveler...

Deployment, Use, and Effect of Real-Time Traveler Information Systems
Public Agency Web-based Survey

0.00

1.00

2.00

3.00

Question 7. Part A. Please indicate the eval uation techniques and/or inputs used by your agency (Please

check all that apply):

Answer Options Response Response
Percent Count

Traveler surveys (If you select

this option, pl.e;.lse also §elect an | o5 o4

applicable italicized option

below.)
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Web form 51.3% 20
E-mail 35.9% 14
Phone survey 30.8% 12
Direct mail survey 2.6% 1
Traveler focus groups 25.6% 10
511 call statistics 79.5% 31
Other (please specify) 6
answered question 39
skipped question 8

We have U of M currently conducting studies using various eval uation techniques.

We will be implementing a survey shortly. We also allow user feedback on the phone and web
without an actual survey.

511 web statistics.

Our system has a feedback function where callers can leave feedback on how the system is
working and to report traffic. This function is well used and we have made some modification to
how the system operated based on this feedback.

Use of Twitter for public input. Web use tracking and statistics. Use of web surveys and focus
groupsis not done on aregular basis.

Website traffic via Google Analytics.

Deployment, Use, and Effect of Real-Time Traveler
Information Systems Public Agency Web-based Survey

90.0%
80.0%
70.0%

60.0% -
50.0% -
40.0% -~
30.0% ~
20.0% ~
10.0% -~
0.0% -

this option,...
Web form
E-mail
Phone survey
Direct mail
survey
Traveler focus
groups
511 call
statistics

Traveler surveys
(If you select
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Quegtion 7. Part A Continued. Agency specific sponsored research initiatives (please indicate any/all
specific types of traveler information that have been or are being evaluated by your agency):

Answer Options 1I}esponse Response
ercent Count
Roadway travel condition status
(e.g., traffic map of current 64.1% 25
speeds)
Roadway CCTV video 43.6% 17
Traffic incidents 66.7% 26
Travel times 59.0% 23
Alternate routes 20.5% 8
Parking availability 17.9% 7
Roadwork / Construction Zones 46.2% 18
Transit alternatives 17.9% 7
Special Events 25.6% 10
Weather information 38.5% 15
Public Safety information (e.g., 23.1% 9
Amber Alerts, Silver Alerts, etc.) ’
Safety information (e.g., “Buckle
Up”, “Signal When Changing 30.8% 12
Lanes”, etc.)
Other (please specity) 10
answeted question 39
skipped question 8
Other:

1. Not clear on what is being asked

2. 511 systemat ahigh level, general level

3. http://www.ncdot.org/doh/preconstruct/tpb/research/downl oad/2006-13Final Report. pdf

4. None

5. None

6. At this point, evaluation is limited to statistics available for call volumes, web stats, and Twitter

followers. No formal information content evaluation is currently being done.
7. Dynamic Truck Parking Info research project
8. Wedon't have any formalized research efforts going, but we do track and categorize the feedback

we receive and utilize that information to improve the operation of the system, which provides
information on the checked boxes above.

9. | am not clear if your perspective of "being evaluated" refers to rigorous analysis or ongoing
performance reporting. My responses are based on what we do related to ongoing performance
reporting.

10. None
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Question 7. Part B. Please indicate the traveler information components that are assessed when your
agency evaluates the public’ s use of theinformation it disseminates (Please check all that apply).

Answer Options Response Response
Percent Count
Type of information 69.4% 25

Information quality [Note:
specific criteria have been
established in the Final Rule for
establishment of a Real-time
System Management 66.7% 24
Information Program]| (If you
select this option, please also
select an applicable italicized
option below.)

Information Timeliness 66.7% 24
Information Accuracy 75.0% 27
Information Availability 66.7% 24
Information Accessibility (If you

select this option, please also 72.2% 26

select an applicable italicized
option below.)

Dynamic Message Signs 47.2% 17
Highway Advisory Radio 27.2% 10
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511 (defined as land line or mobile
call-in system with Intelligent 1 vice

Recognition that allows menu driven 80.6% 29
access 1o real-time traveler

information)

Websites 83.3% 30
Mobile Devices 61.1% 22
On-board Devices 13.9% 5

Media 38.9% 14
Third Party Providers 27.8% 10
Traveler Decision Making (If

you select this option, please 44.4%, 16

also select an applicable
italicized option below.)

Departure time 25.0% 9
Destination choice 16.7% 6
Mode Choice 16.7% 6
Pre-trip route choice 30.6% 11
En-route route choice 27.8% 10
Other (please specify) 3
answered question 36
skipped question 11

Other:
1. Route choice.
2. We track what the traveler is asking for, that is what facilities gets the most calls to check on

travel conditions, what time of day are peak periods, what area of the state gets the most calls, etc.
3. For Traveler Decision Making we also assess and provide travel reliability information.

Deployment, Use, and Effect of Real-Time Traveler Information Systems
Public Agency Web-based Survey
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Information..
Dynamic Message...
Highway Advisory..)
511 (defined as..
Websites
Mobile Devices
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Third Party...
Traveler Decision..]
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Destination choice
Mode Choice
Pre-trip route
En-route route../

Type of information
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Question 7. Part C. Please indicate the performance measures that have been or are currently being used
to assess the impacts of your traveler information program on the operationa efficiency of your
transportation system. In particular, please identify any specific evaluations you have conducted on the
effectiveness of the real-time information you disseminate and how those results may be accessed. (Please
check all that apply and provide additiona information as necessary in the space provided):

No o

A Ot gesponse Response
ercent Count
Vehicle-hours of delay 34.4% 11
Person-hours of delay 3.1% 1
Travel time 65.6% 21
Speed 43.8% 14
Throughput 25.0% 8
Travel time index 21.9% 7
Planning time index 6.3% 2
Buffer index 6.3% 2
Duration of congestion 40.6% 13
Cost—beneﬁt or return  on 40.6% 13
investment
Other (please specify) or Comment 9
answered question 32
skipped question 15

N/A

Ignore checked box, but | had to check something to continue....we have no existing performance
measures and are currently working on them.

Incident Duration

Currently, there are no performance measures in place for traveler information program.
However, we are working on using Travel Times, Travel Time Index, and Cost-Benefit for
prioritization of projects (all types). The goal isto assess if the assumed result (i.e. reduce travel
demand by 5 percent for DM S placement) is an actual resullt.

While we use some of these measures, we haven't tried to tie them to traveler information

None at thistime, but plan to in future.

We don't have any performance measures that we can turn to that will indicate what benefit (what
part of the total benefit) can be attributed to traveler information in improving operational
efficiencies.

Please disregard this answer. The survey is requiring an answer for me continue, but you did not
offer a"none of the above" option.

None
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Question 8. What are the two biggest factors hindering your agency’s ability to effectively evaluate your
traveler information program?

Ssires O Response Response
Percent Count
Funding to support evaluation related work 53.1% 17
Gathering required input data from the public 37.5% 12
Determining how best to evaluate the many 59 4% 19
components of a traveler information program
Lack of guidance and technical support 18.8% 6
leﬁculty/ cost of measuring actual operational 65.6% 21
impacts
answered question 32
skipped question 15
B-16
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Funding to support Gathering required Determining how Lack of guidance  Difficulty/cost of
evaluation related input data from the best to evaluate and technical measuring actual
work public the many support operational
components of a impacts
traveler
information
program

Quegtion 9. Isthere any way in which you feel the practices of your agency are unique compared to

typical practices with respect to providing traveler information?

Answer Options gesponse Response
ercent Count
Yes 18.8% 6
No 81.3% 26
answered question 32
skipped question 15

Deployment, Use, and Effect of Real-Time Traveler Information
Systems Public Agency Web-based Survey

M Yes
H No
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Question 10. If you answered yes, please describe the practice(s) and what makesiit (them) unique.

Answer Options gesponse
ount
6
answered question 6
skipped question M

Answers:

1. Pease reference our annual comprehensive congestion report here:
http://www.wsdot.wa.gov/A ccountability/Congestion/2010.htm And our quarterly performance
measures with  information about travel information sarting on page 22
http://www.wsdot.wa.gov/A ccountability/GrayNotebook/navigateGNB.htm
We can target specific counties, metro areas, and roadways with floodgate messages on 511.
Recently deployed a Smartphone, hands-free, audible, location-relevant solution - Trumpit - on
the iPhone, Android and BlackBerry platforms.

4. | feel that our agency maintains a higher level database then most allowing us to more effectively
evaluate our actions

5. We're one of the few public agencies that provide all of our traveler information in XML feeds
for developers, media outlets, and others without a lot of bureaucratic navigation. We provide
transit schedule data, highway incident, construction and special event data, CCTV camera feeds,

Commercial Vehicle files (restricted and posted bridges and bridge height clearances). We

actively communication with Navigation device providers too to ensure the information isin their

devicesto avoid truck/bridge hits.
6. Please see: http://www.wsdot.wa.gov/accountability/

wn

Question 11. Do you fed the practices of your agency, with respect to providing traveler information, are
more effective compared to typical practices?

Answer Options gesponse Response
ercent Count
Yes 40.6% 13
No 59.4% 19
answered question 32
skipped question 15

Deployment, Use, and Effect of Real-Time Traveler
Information Systems Public Agency Web-based Survey

M Yes
H No
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Question 12. If you answered yes, please describe the practice(s) and what makes it (them) more

effective.
Answer Options Response
Count
12
answered question 12
skipped question 35
Answers:
1. Generally speaking | believe we provide a wider range of products and services then most other

2.
3.
4

© ®

10.

11.
12.

agencies.

Rural long distance travel time isimplemented on 1-70 and I1-25 up to 100 mile segments

Focus on the customer experience and ROI related to new technologies.

Regardless of the platform you receive traveler information; it is IDENTICAL as it al gets
populated instantaneously from a single database. This is aso the identical information that we
push out via our free XML feed.

We try to stay on the cutting edge of technology.

| believe that we provide a higher level of information

We have implemented XML feeds, created mobile applications, a mobile device friendly website
(for those without Smartphones), phone information including call transfers, web based services
with a trangit trip planner (multi-operator) and customizable My511 services. We are trying to
cover every medium a user may need/use.

Comprehensive, statewide approach.

Florida has been affective in deploying ITS in the state and have significant deployments of ITS
(DMS, Sensors, CCTVSs) in our urban areas. What make Florida more affective is that we have a
good range of means of dissemination information to the public.

The use of our web pages, our 511 phone system, our social media efforts, our downloadable
apps, and our subscription email aerts are some of the highest in the country.

we collect and use our own data from different collection methods (loops, etc.)

(not requested) We're missing "push” of dataand socia media usage.

Question 13. Technology is changing rapidly, and the private sector is becoming more involved (e.g.
generating and delivering its own congestion information through mabile devices). How do you think
your agency may adapt its real-time traveler information system in response to these changes? (Please
check all that apply, and elaborate in the space provided)

Answer Options Response Response
Percent Count

Don’t envision much change 15.6% 5

May drop components of our 12.5% 4

traveler information program ‘

May expand our program to 68.8% 22

include additional components

ng partner more with the 78.1% 25

private sector

Other (please specify) 3

answered question 32

skipped question 15
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Other:

1. The FDOT will probably continue to provide traveler information, but we are turning more to the
private sector to provide information (data) in the areas where we are not instrumented to
supplement our data collection efforts.

2. NOTE: | chose Don't envision much change on this question since the survey required a box be
checked to move to the next page, however, my response to this question is below: Change will
come, hard to know how at this point.

3. Weneed to begin to "push” dataand will look into social media.

Deployment, Use, and Effect of Real-Time Traveler
Information Systems Public Agency Web-based Survey

90.0%
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
o t-
0.0% - ‘ ‘ ‘
Don’t envision May drop May expand our May partner more
much change components of program to with the private
our traveler  include additional sector
information components
program

Question 14. Please elaborate on how you think your traveler information program may change. What
will you do differently in the next five years?

Answer Options Response
Count
26
answered question 26
skipped question 21

Answers:

1. Make certain we meet the requirements of the FHWA RTMIP. More than likely, this could mean
we partner more with the private sector as well as expand our existing program components.
Additional metro information will be added.

2. Moving program to multimodal information based on GPS based Smartphones using voice
recognition technology. In process of expanding traveler advisory radio system statewide with
addition of synchronized WTMC 1380 AM repeaters to expand coverage of primary licensed
WTMC 1380 AM.

3. Addtravel timeto the mix
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11.

12.

13.

14.
15.

16.

17.
18.
19.
20.
21.
22.
23.
24,

25.
26.

The quality and availability of dataisincreasing allowing usto consider aternative approaches to
data collection.

Public is demanding more, quicker and diverse datain various formats. We'll have to try to keep
up and pick the most effective tools.

it may be more cost effective to buy the data or sell the current data?

we are just about to develop an RFP for a second generation 511 system and we will likely have
changes to our system at that time.

Work to integrate Intellidrive into our system.

Use private sector to process the data we are currently collecting.

. Currently, we have an ATMS advertised that will integration many of our data source, automate

incident management response protocol/plans, automate travel time, etc. This new tool will result
in more reliable real-time information to the public.

Rely less on physical communication infrastructure and more on driver-provided consumer
electronics.

States are including social networking to reach consumers and severa states are trying
privatization models

We have a core mission to manage our highways. That is the primary purpose and reason for the
development of our database. We capture al the information in that database. The design effort
put into this database will allow future development costs of new applications to be low. In
addition, by making the data available to third parties, we can potentially work with them to
devel op future applications that are not around today.

Provide T Apps for motorists.

We are looking to add a mobile web and mobile app to our service. Travel Timeswill be added to
our service in afew months.

We will have 511, we are also keeping up with technology advancements to provide the public
the best information we can and technology advancements are also helping us to have better
information

if funding is available, we hope to provide more expansive information, including travel timesin
more areas of the state, bridge and border crossing information, etc.

More sources of information (911) will be processed in real time and sent to more outlets (pda's
etc..) Probe data will become more common as will Itellidrive.

May make use of private sector data as a supplement to DOT data.

At this point | don't envision us disseminating less traveler information. To enhance the
information we have, we would look to the private sector for assistance. We currently provide
our traffic information at no cost.

Develop 511 mobile apps and look to partner with industry to leverage emerging in-vehicle
devices. Also possibly seek out revenue sharing opportunities within the limits of state law.

We are looking to shift to a revenue generation business model to get a free system or at least a
system supplemented with revenue generated by the commercialization of our assets.

We are following the use of the 511 phone system to measure impacts on use.

A lot will depend on the direction of technology. Do we want to put the information out there
(e.g. viaXML feed) and let the 3rd parties develop apps for its use, or do we develop it in-house?
Thisis where we are right now.

In California, rely on "others'. We will never do trip generation.

Push, push, push. Attempt to reduce those that have to call into our telephone system.
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Question 15. Please provide the following information.

Answer Options gesponse Response
ercent Count
Name: 100.0% 29
Title: 100.0% 29
Agency: 100.0% 29
Phone number: 96.6% 28
E-mail: 100.0% 29
answered question 29
skipped question 18
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Focus Group Question Path

RTTIS Focus Group Question Path
1) Introduction [S MINUTES]
a. Moderator introduces self and project staff.
b. The purpose of this focus group is for us to learn how you use various types of traveler

C.

information.
Thiswork is being done for the National Cooperative Highway Research Program, which
is part of the Transportation Research Board of the Nationa Academies. My company,
Wesgtat, is conducting these focus groups on their behalf. [City] is one of three locations
in the country where we are conducting these groups. States sponsor this research and are
readly interested in learning about your uses, likes, and dislikes of rea-time traveler
information being provided.
Focus group etiquette
i. How many of you have taken part in afocus group?
ii. Need to hear about your feelings. We are not here to reach consensus, but to hear
and discuss arange of views. Thereare no right or wrong answers.
iii. Cross talk among group, not to/from moderator; moderator guides the discussion
to cover the topics we need to hear about
iv. If the group gets off topic the moderator will step in to guide the group back to
the topic.
v. Give everyone the opportunity to speak
vi. Inform of being audio-taped and possibly video-taped for offline analysis
vii. Rest rooms, breaks
viii. Pleaseturn off and put away phones
Thisfocus group isjust the first phase of a two-phase procedure. Y ou have volunteered to
take part in both phases, for which we will pay you $100 (125 in other cities). Today’s
focus group will take up to 2 hours and we will pay you the first $50 (75 in other cities)
as soon as the session is over. The second phase is where you will keep arecord of your
driving trips over the next 7 days. I'll go over that procedure with you at the end of the
session. After you complete the driving logs, we will send you an additional check for
$50. It is very important that you continue through both phases of the procedure.

2) Icebreaker [5 MINUTES]
a Let'sstart with introductions. Moderator: Go first to set an example of brevity. Going

WHERE

around the table, | would like each of you to tell us your first name and the town or
neighborhood you live in. Then briefly tell us about a recent trip where you changed your
route before or during the trip (or wished you had).

3) Sources of traveler information [35 MINUTES]
a. Today we are going to talk about the sources and types of information that you use for

your driving trips. We're interested in a wide variety of information and sources that you

C-1

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/22664

Deployment, Use, and Effect of Real-Time Traveler Information Systems

WHERE

might use before or during a trip to find out what kind of conditions you can expect on
your trip, or to help plan your trip.
Firgt, let's start with sources of traveler information. That is, where do you get your
traveler information (e.g., news, website, etc.)? Moderator: Let someone name each
source and ask to describe briefly (especially for light usersgroup), then probe on:
i. What types of information do you access from this source? Moderator: ONLY
list and then tell come back to information types later.
Use of traveler information sources (ASK FOR EACH SOURCE AS IT IS
DI SCUSSED)
i. What do you like about sources types of information? (discuss each source
individually as they come up)

1. How many of you are aware of each source of information?
Moderator: Record number of the group who is aware of each type
of information as it is discussed (ask question as soon as a new type
of information is discussed).

ii. What made you decide to use this sour ce of information? How did you find
out about it?

iii. Doyou look for thissource of information pre-trip or during trips?

iv. What effects do these infor mation sour ces have on your trip?

1. Probe: frequency of changed route choices, route choice, travel time
expectation, aborted/delayed trips

v. Arethereany other benefits of this source?

1. Probe: Peace of mind? Calling ahead to someone?

vi. What limitsthe usefulness of traveler information sourcesfor you?

1. Probe: What could be done better? What keeps you from using
some sour ces?

Features of traveler information sources and types (Possibly asked about each, but
don’t emphasize—depends on time for each and many may come up naturally in
discussing each).

i. How credible/accurate isthe type and sour ce of information?

ii. What isconfusing or ambiguous?

iii. Importancein making atrip change?

iv. Quality/reliability?

v. Convenience?

vi. Easeof use?

Probe on (if not familiar, ask them to say what they think it means):
i. Electronic highway message signs
ii. Electronic local roadway message signs
iii. Highway advisory radio (usualy a short range AM radio station dedicated to
reporting traffic/traveler information)
iv. Phone call to 511 traveler information phone number
v. WebsitesNOT on mobile devices (e.g., using alaptop or desktop)
vi. Socid mediasites (e.g., Twitter)
vii. Websites through mobile devices
viii. Receive email, text message, phone call by subscription service (either free or
paid)
iX. Mobile“apps’ (e.g., travel info related iPhone or Droid applications)
X. On-board devices (but not mobile devices) (e.g., Garmin, TomTom, Onstar)
xi. Television
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Xil.
Xiii.

Radio
Other?—e.g., plan of action and evacuation routes

POSSIBLE BREAK [10 MINUTES]

WHAT

4) Traveler information type [30 MINUTES]

a. Earlier we discussed the different ways you may get traveler information. We aso
discussed some of the types of information you may get from each source. Now, let's
come back and focus on the information itself.

b. What sort of traveler information do you make use of (e.g., incidents)? Probe as
necessary to reveal additional sources.

c. Useof traveler information types (ASK FOR EACH TYPE ASIT IS DISCUSSED)

vi.

What do you like about these types of information? (discuss each type
individually as they come up)

1. How many of you were aware of each type of information before today?
Moderator: Record number of the group who is aware of each type of
information as it is discussed (ask question as soon as a new type of
information is discussed).

What made you decide to use thistype of information?
Do you look for this type of information pre-trip or during trips?
What effects do these information types have on your trip?

1. Probe: frequency of changed route choices, route choice, travel time

expectation, aborted/delayed trips
Arethereany other benefitsof X traveler information type?

1. Probe: Peace of mind? Calling ahead to someone?

What limitsthe usefulness of traveler information sourcesfor you?

1. Probe: What could be done better? What keeps you from using some
sources?

d. Featuresof traveler information type (Possibly asked about each)

i
ii.
iii.
iv.
V.
Vi.
Vii.

WHAT

How credible/accurate is the type of information?
What is confusing or ambiguous?

Importance in making atrip change?
Quality/reliability?

Convenience?

Ease of use?

What are the benefits?

e. Probeon (if not familiar, ask to describe what they think it means):

Traffic map (showing speeds, incidents, etc.)

1. If yes, then what sources?

a. Agency website; other website; smartphone app

2. If no, then why not?

3. Information not applicable to my trips, inconvenient to access;
information is unreliable or inaccurate; don't know how to access this
information; information not available in my area; don't have
computer/internet; other (please specify)

Live traffic cameras (video or pictures of current traffic conditions)
Traffic incidents (reports of collisions, lane closures, etc.)

Travel times (reported current times to get from one location to another)
Alternate routes
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vi. Parking availability
vii. Roadwork / construction zones
viii. Special events

iX. Weather information

X. Public safety information (e.g., Amber Alerts, Silver Alerts, etc.)

xi. Safety information (e.g., “Buckle Up”, “Signal When Changing Lanes’, etc.)
xii. Other?

5) Features of traveler information sources and types [10 MINUTES)]. Moderator: This question
will summarize or rank order some of thethings discussed.

a

b.

o

@~

What is the most credible/accurate type of information? Source?
i. Whatistheleast?
What is confusing or ambiguous type of information? Source?
What is the most important piece of information in making a trip change? What source
do you use the most to get that information?
What is the most reliable source? Type of information?
What is the most convenient source of information?
What is the easiest sourceto use? Most difficult?
What is the most beneficial type of information? Least?

6) Now that we've spent a while talking and thinking about different aspects of traveler information,
let’s put it all together. If you were in charge of [city’ | traveler information program, what would
you do to improve the information currently available to drivers? [5 MINUTES]

a

Probe: You can be as cresative as you like, remember that technologies are developing
rapidly and what seems like science fiction today could be possiblein just afew years.

7) What do you see as the overal value of traveler information? Can you summarize how useful it
istoyou? [5 MINUTES]

8) Final suggestions: are there any specific recommendations you would like to make for how [City]
might improve traveler information to make it more useful? [5 MINUTES]

9) Driving log procedure [5 MINUTES]

10) Pay participants for first phase, have them sign receipits.
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Trip Logs and Figures of Results

8897 NCHRP 08-82 Driver Log — Participant #

Date:
***Complete this section for EACH trip taken during the day***
TRIP:
1. At what time did you start this trip? am pm
2. At what time did you end this trip? am pm

3. Did you encounter congestion or delays on this trip? Yes No
4. What was the primary purpose of this trip? __ work commute ___ scheduled appointment ___leisure/errand/shopping

5. From what sources did you receive traveler information before starting this trip? (check all that apply):

TV __ Radio __ DOT Website __ Other website ~_ Family/friend __ Navigation device ~__ Smartphone app
___bllcall Other
(specify):

6. Based on the pre-trip information you received, did you... (check all that apply)

___let someone know when you expected to arrive at your destination?

___choose to take the trip at a different time?

___change your driving route?

___use adifferent type of transportation (walk, bike, transit, carpool, taxi, etc.)?

___choose a different destination or cancel a stop on your trip?

___cancel your trip?

7. From what sources did you receive traveler information during this trip? (check all that apply):

___Radio ___ Electronic travel time sign ___ Other electronic sign __ Navigation device __ Smartphone app 511 call
Other (specify):

8. Based on the information you received during your trip, did you... (check all that apply)
___let someone know when you expected to arrive at your destination?
___change the driving route of a trip?

___switch to a different type of transportation (walk, bike, transit, carpool, taxi, etc.)?

9. Please rate how strongly you agree or disagree with each of the following statements about the traveler information

you received before or during your trips today:
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a. The traveler information influenced my route choice.

___not applicable

b. The traveler information was accurate.

___not applicable

c. Making use of the traveler information saved me time.

___not applicable

d. I am confident that | made the best decisions about my routes.

___not applicable

e. Overall, I liked having traveler information for these trips.

not applicable

Strongly disagree > 1—2—3—4—5

Strongly disagree > 1—2—3—4—5

Strongly disagree > 1—2—3—4—5

Strongly disagree > 1—2—3—4—5

Strongly disagree > 1—2—3—4—5

& Strongly agree

< Strongly agree

< Strongly agree

< Strongly agree

< Strongly agree

10. Of all the traveler information you saw or heard today, what information was the most useful to you?

Specify the information source and the information it provided:

11. What information that you did not receive before or during your trips would have been useful to you?

12. Describe the weather you encountered while driving today (check all that apply): _ Clear _ Rain __ Road

wet Fog
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Survey Questions

Traveler Information Survey

Wedtat, a professiona research firm, is conducting this survey under contract with the Nationa
Cooperative Highway Research Program (NCHRP). It will take approximately 15 minutes to complete.
We want to understand travelers’ access to, perception of, and need for rea-time traveler information, and
your responses will lead to improvements. There will be no personal identifiers, so your responses to the
web survey will be kept completely anonymous. Your responses will be shared only with the project
team and NCHRP, but otherwise kept confidential. By choosing “next” you are providing consent and
agreeing to participate in the survey which will begin on the next page.

1) Typicaly, how often do you take vehicle trips where you are the driver and the purposeis to travel to
aregular location, such asajob, school, etc.?
» Lessthan 1 day aweek
= 1day aweek
= 2-3daysaweek
= 4 or more days aweek

2) Typically, how often do you take vehicle trips where you are the passenger?
» Lessthan 1 day aweek
= 1day aweek
= 2-3daysaweek
= 4 or more days aweek

3) Typically, how often do you take trips via public transit (for example, bus, train, subway)?
» Lessthan 1 day aweek
= 1day aweek
= 2-3daysaweek
= 4 or more days aweek

4) Please rate the IMPORTANCE of the following sources of traveler information that you use for your
travel goals. If asourceisnot availablein your area, then please choose "N/A" or skip that option.

1= Not at al important --- 7 = Extremely important

Radio (AM, FM, or satellite)

Television

Websites through mobile devices

Electronic highway message signs

511 traveler information phone number
Socia media sites (e.g., Facebook or Twitter)
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Mobile "apps' (e.g., iPhone or Droid applications)
Websites NOT on mobile devices (e.g., laptop or desktop)
Email, text aerts or phone call by subscription service
On-board devices (e.g., Garmin, TomTom, Onstar)

5) Please rate the ACCURACY of the following sources of traveler information that you use. If you do
not use a source, then please choose "N/A" or skip that option.

1= Not at al accurate --- 7 = Extremely accurate

Electronic highway message signs

Websites through mobile devices

On-board devices (e.g., Garmin, TomTom, Onstar)

Email, text aerts or phone call by subscription service
Mobile"apps"’ (e.g., iPhone or Droid applications)

Socia media sites (e.g., Facebook or Twitter)

511 traveler information phone number

Websites NOT on mobile devices (e.g., laptop or desktop)
Television

Radio (AM, FM, or satellite)

6) Please rate the IMPORTANCE of each type of traveler information that you use for your travel goals.
If atypeisnot available in your area, then please choose "N/A" or skip that option.

1= Not at all important --- 7 = Extremely important

Public safety information (e.g., Amber aerts, Silver alerts, etc.)
Special events
Weather information (including smog alerts)
Travel times
Parking availability
Roadwork/construction zones and road closures
Alternate routes
Live traffic cameras
Traffic incidents
7) Pleaseratethe ACCURACY of the following types of traveler information that you use. If you do not
use atype, please choose "N/A" or skip that option.

1= Not at all accurate --- 7 = Extremely accurate

Roadwork/construction zones and road closures

Livetraffic cameras

Travel times

Weather information (including smog al erts)

Parking availability

Alternate routes

Special events

Traffic incidents

Public safety information (e.g., Amber aerts, Silver aerts, etc.)
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8) How often do you change (including delaying or cancelling) a trip based on traveler information

before the trip has begun?
= Lessthan 1 day aweek
= 1day aweek
= 2-3daysaweek

4 or more days aweek

9) When preparing to leave for a trip, where do you typicaly look for information when deciding
whether to change (including delaying or cancelling) the trip? Please check al that apply.

On-board devices (e.g., Garmin, TomTom, Onstar)
Radio (AM, FM, or satellite)

511 traveler information phone number

Socia media sites (e.g., Facebook or Twitter)
Websites NOT on mobile devices (e.g., laptop or desktop)
Email, text aerts or phone call by subscription service
Television

Mobile "apps’ (e.g., iPhone or Droid applications)
Websites through mobile devices

None--I never check information before atrip.

Other (please specify)

10) When preparing to leave for a trip, what information do you typically use when deciding whether to
change (including delaying or cancelling) the trip? Please check all that apply.

Special events

Traffic incidents

Traffic cameras

Weather information (including smog alerts)
Parking availability

Travel times

Alternate routes

Roadwork/construction zones and road closures
Public safety information (e.g., Amber aerts, Silver alerts, etc.)
Visual observation of traffic conditions

None--I never check information before atrip.
Other (please specify)

11) How often do you change (including delaying or cancelling) a planned trip once the trip has begun?

Lessthan 1 day aweek
1 day aweek

2-3 days aweek

4 or more days a week

12) What information source do you typicaly use when deciding to change (including delaying or
cancelling) a planned trip once the trip has begun?

Electronic HIGHWAY message signs (only on major highways)
Electronic LOCAL ROADWAY message signs (only on local roads or surface streets)
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Highway advisory radio (AM stations used only for providing bulletins to travelers along
a highway)

511 traveler information phone number

Websites NOT on mobile devices (e.g., laptop or desktop)
Socia media sites (e.g., Facebook or Twitter)

Websites through mobile devices

Email, text aerts or phone call by subscription service
Mobile "apps"’ (e.g., iPhone or Droid applications)
On-board devices (e.g., Garmin, TomTom, Onstar)
Television

Radio (AM, FM, or satellite)

None--I never change atrip onceit has begun

Other (please specify)

13) What information do you typically use when deciding to change (including delaying or cancelling) a
planned trip once the trip has begun?

14).

Livetraffic cameras

Traffic incidents

Travel times

Alternate routes

Parking availability

Roadwork/construction zones and road closures

Special events

Weather information (including smog al erts)

Public safety information (e.g., Amber aerts, Silver alerts, etc.)
Safety information (e.g., "Buckle Up," Signal When Changing Lanes," etc.)
Visual observation of traffic conditions

None--I never change atrip onceit has begun

Other (please specify)

If you were in charge of your areas traveler information program, what would you suggest to
improve the information currently available to drivers? Where would you like to find travel
information, how would you like it provided to the traveler, and what information should be
provided? - Open-Ended Response
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Supplemental Survey Questions

1)

2)

3)

4)

5)

6)

What city do you livein or near?

Detroit metro area

New Y ork City metro area (including New Jersey suburbs)

Orlando metro area

Salt Lake City metro area

San Francisco metro area

Washington, D.C. metro area (including Maryland and Virginia suburbs)
Other (please specify)

Have you taken atrip to or from WORK in the last 3 days?

Yes
No

How often do you typically change (including delaying or cancelling) atrip to or from WORK
based on traveler information? This can happen either before atrip has begun or during atrip.

Never

1-2 times amonth
3-5times amonth
5 times amonth

Have you changed a trip (including delaying or cancelling) to or from WORK based on traveler
information in the last 3 days?

Yes
No

For the most recently changed WORK trip, were you a

driver of avehicle?

passenger in avehicle?

traveler using public transportation (e.g., train, bus)?
other (please specify)

Thinking about this most recent work trip ONLY, what sources of traveler information did you
use when deciding to change (including delaying or cancelling)? Check all that apply.

= 511 traveler information phone number

= Electronic HIGHWAY message signs (only on major highways)
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Electronic LOCAL ROADWAY signs (only on local roads or surface streets)
Email, text aerts or phone call by subscription service

Highway advisory radio (AM stations used only for providing bulletins to
travelers along the highway)

Mobile smartphone “apps’ (e.g., iPhone or Droid-based applications)

On board devices (e.g., Garmin, TomTom, Onstar)

Radio (AM, FM, and satellite)

Socia media (e.g., Twitter, Facebook) %

Television

Websites NOT on mobile devices (using a laptop or desktop)

Websites through mobile devices

Other (please specify)

7) Thinking about this most recent work trip ONLY, what types of traveler information did you use
when deciding to change (including delaying or cancelling)? Check all that apply.

Alternate routes

Live traffic cameras

Parking availability

Public safety information (e.g., Amber alerts, Silver aerts)
Roadwork/construction zones and road closures

Safety information (e.g., “Buckle up,” “Signal when changing lanes’)
Special events

Traffic incidents

Travel times

Visual observation of traffic conditions

Weather information (including smog al erts)

Other (please specify)

8) Thinking about this most recent work trip ONLY, what sources of traveler information would you
have liked when making your decision to change the trip? Note that even if some of these are not
available in your area, we want to know what you would have liked to be available. Check al

)

that apply.

511 traveler information phone number

Electronic HIGHWAY message signs (only on major highways)

Electronic LOCAL ROADWAY signs (only on local roads or surface streets)

Email, text aerts or phone call by subscription service

Highway advisory radio (AM stations used only for providing bulletins to

travelers along the highway)

M obile smartphone “apps’ (e.g., iPhone or Droid-based applications)

On board devices (e.g., Garmin, TomTom, Onstar)

Radio (AM, FM, and satellite) Social media (e.g., Twitter, Facebook)
Television

Websites NOT on mobile devices (using alaptop or desktop)

Websites through mobile devices

Other (please specify)

Thinking about this most recent work trip ONLY, what types of traveler information would you
have liked when making your decision to change the trip? Note that even if some of these are not
available in your area, we want to know what you would have liked to be available. Check all

that apply.

Alternate routes

F-2
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Live traffic cameras

Parking availability

Public safety information (e.g., Amber alerts, Silver alerts)
Roadwork/construction zones and road closures

Safety information (e.g., “Buckle up,” “ Signal when changing lanes’)
Special events

Traffic incidents

Travel times

Visual observation of traffic conditions

Weather information (including smog alerts)

Other (please specify)

10) Thinking about typical work trips, what types of traveler information influences your decisions
the most? Note that even if some of these are not available in your area, we want to know what
would influence your decision. Check all that apply.

11) Gender

Male
Female

12) Age
<18
18-29
30-44
45-60
> 60

13) Education

Alternate routes

Livetraffic cameras

Parking availability

Public safety information (e.g., Amber alerts, Silver aerts)
Roadwork/construction zones and road closures

Safety information (e.g., “Buckle up,” “Signal when changing lanes’)
Special events

Traffic incidents

Travel times

Visual observation of traffic conditions

Weather information (including smog alerts)

Other (please specify)

L ess than high school degree
High school degree

Some college

Associate or bachelor degree
Graduate degree

F-3
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Focus Group Summary: Overall

Everyone wantstravel information that is clear, concise, and trustworthy
— How often it is being updated
— Where the information is coming from
Information that is trustworthy is the most important when making travel decisions
— All of the focus groups felt that TV and radio are constantly being updated and find it to be a
reliable source of information
= Between TV and radio the mgjority felt that radio provided the best information because you
were receiving the information while driving
e Everyone has aradio, whereas not everyone has a Smartphone
e Radio does not distract the driver, and does not break any distracted driving laws
= The drawback to TV, is that you don’t have the information in the car with you and it can be out
of date, by the time you start driving
» Most individuas also relied on the internet for reliable traffic information
o Google maps/MapQuest- for directions and alternate routes
e Loca newspapersor local news channels- for road closures and magjor incidents
Travel information that people don't know where the information is coming from or how often the
information is being updated they do not trust
— Most people didn’t trust or use the highway advisory radio station
= When most people tried the stations they felt the information was on aloop and not being updated
= Theradio stations did not provide a clear signal, everyone thought the radio stations were mostly
“crackly” or “fuzzy” to hear
Highway traffic signs
— Peopleliked the signs, and thought the travel information was accurate
People liked when the sign had miles associated with travel time
* eg. 17 milesto exit x —travel time 20 minutes
Want to see more signs on the highways
Most people wanted signs before they merge on the highway, so they make better decisions about
travel routes
— Some people thought the signs were distracting and slowed traffic
All of the focus groups had concerns about travel information coming to their phones
— Most people did not like to use their phone while driving
— Most people did not want to receive texts while driving
— Most people were concerned about state laws and using their phones while driving
— In every state but California, people were not aware that 511 was a travel phone number they could
call.
= People were concerned about calling 511 because they didn't want to use their phone while
driving
= Usersof 511 seemed to like the system but wished it covered a broader area
Social Mediaand Apps
— Very few people were using social mediato receive travel information

G-1
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» The few people who used Twitter followed local news, they would only know traffic updatesiif it
was amajor traffic incident
= Facebook users would see friends updates, occasionally on traffic but would not go to look for
traffic information on the site
— Most were not using their smart phones for travel information
» Most were using the default “map” or “navigation” apps for directions or alternate routes
= When people learned from the few who were using travel information apps they were excited and
wanted to learn more
e They liked the idea of receiving information that was specific and tailored to them
e Concernsfor travel apps, you heed at least two people in the car to use the app
o Older adults expressed concerns about apps and mentioned that apps are for “young
people”
=  When looking for travel information everyone wanted the information to be accessible and to be
relevant to them (local and targeted)
e Overall people wanted to see atraffic map with easy to read information
— Color maps, with green, red, and yellow easy to understand
¢ Traffic congestion was a major concern
— Where traffic congestion started and ended
— What type of congestion
= Normal rush hour congestion
= Accident or road construction
e What time the accident happened
e When the accident was cleared
e How many lanes are affected
e They wanted to know travel times and alternate route travel times
— Types of roads for alternate travel
= Limited access highway, major arteria, minor arterial, or local roads
o Almost everybody wanted to know weather conditions with traffic since it often plays arole in traffic
delays
¢ In some areas, displaying special event information that adversely affects roadways was viewed as
vital (street closings, emergencies, etc.)

G-2
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Focus Group Summary: New York City
(Teaneck, NJ)

Introductions and responses to where they receive travel information

GPS,; radio; smartphone; news; radio; looking out window, internet (hop stop)

Sources of travel information

Radio

— Mosgt people like the radio because it gives you ahead’ s up about what is going on. Listening to the
radio is easy because you are already doing it, it gives you quick information and is not distracting
when you are driving, like the phone. Most people feel nostalgic about the radio; the radio has
always been around. Certain areas are talked about more than other areas on the radio. Most people
think the radio relies on the public to call into the radio stations.

— Mogt useit once they arein the car. Only afew people listen to the radio before they leave

— Satdlite radio doesn’t appear to update often.

TV/News

— Instead of radio, most people will watch TV before they leave the house. They like when the news
shows traffic cameras, especially during inclement weather. They also like the cameras because they
can see exactly where the traffic incident is occurring. The news will also tell you what roads are
blocked. The TV gives you more detail than the radio.

Apps

— GPSis heavily used on the phones. People will check their phones before they leave, so they can
judge the time they need to make the trip.

— Waze — Interactive with other drivers near them. It works best if more than two peoplein the cars. It
will constantly up date you if traffic stops and is updating in real-time. Does not like to use it by
themselvesin the car. They heard about it from word of mouth.

— Trapster

Internet

— Hopstops for travel

— Googleisused to identify the building they are going to, they like to see the street view option

— Telamap —is great for speed limits.

— Loca county websites are used for looking at information on the Tappan Zee Bridge. The website
is extremely accurate because you can see the street cameras. People aren't using other DOT sites.

GPS

H-1
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— They like if you make a mistake, it will still give you directions for the wrong turn. People said that
you can get traffic information if you subscribe but most people aren’t paying for that service. They
like that the GPS will update arrival time.

GPS/Navigation

— Cars beep when you go over the speed limit; it is good to know when the speed limits changes.

Highway advisory radio

— A few people have tuned in but the system is very mundane, the information is on a loop, and the
station does not comein clear. They wished that the stations would update more often.

Highway message signs

— The signs will say “accident ahead” most people fedl that there is nothing you can do once you see
the sign, you are committed to the road you are on, you must “tough it out”. The signs are helpful if
you know the area.

— Some signs will say use the alternate route, but the alternate route is still congested.

— Some though that the signs are not accurate, especially when it says “7 minutes’ to get across the
bridge but in redlity it takes “45 minutes”.

— The signs were accurate when they listed road closures and construction.

511

— No oneinthe group was familiar with it.

Local message signs

— People have seen the signs and information would be posted about major events and list alternate
routes. The signs are helpful and people will adjust their trip.

Socia media

— People will seeit if their friends update. People have posted themselves that traffic is better. One
person follows twitter for train information.

— They find it accurate because people are on the ground and collecting the information.

— It would be nice if there was a place that people could send in updates.

Brakelightsin traffic

— As soon as people seered lights and traffic they will change their patterns.

Emails or text aerts

— Peoplereceive derts for weather but not about roadways.

Public transportation

— MTA Twitter isfollowed to look at train information.

— Check the agencies websites for train times.

What type of information?

Parking

— The app tells about parking and you can make a reservation at a parking lot and get a discount.

— Best Parking app — it will highlight where on street parking is parking lots and it will give you the

price of parking. You just need to enter an address.

People would find it very useful and they would useit if they aren't using it yet.

— People thought that app was useful, but for the most part it still comes down to timing.

— Certain parts of the city thisis more useful than other parts of the city.

Travel maps

— Some of the people are visually oriented so they find the maps more useful, and like it communicate
information. People like to see the maps so they can understand where they are going, more than
just the turn by turn directions, they can be familiar with the area and then pick alternative routes.

— Traffic cameras on the maps and congestion and camera' s not as helpful when you are sitting at
home and before you enter traffic.

H-2
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o Speed Cameras
— Itisniceto know where the cameras are located.
¢ Road Closures
— People are not aware how to find this information; they would like to have access to this
information.
e Emergency advisories
— They would like to receive an alert stating that there is a major police presence; they don’t need to
know the details but want to know something is going on.
e Amber and Silver Alerts
— Most people will pay attention to the information and are impressed on how well they work.
e Traffic incidents
— The group would like to know how many lanes are closed. The only time they see information is at
night when nobody is on the bridge.
e Travel timeinformation
— They like to see the travel time on the signs; people like to see the time and like to make a game out
of it some have coined the game as “beat the time”.
e Special event information
— They find the information about specia events on the radio. It would be helpful if this was on a
smart phone app, so you can find out what streets are closed.
— If you are new to the city and roads are closed most feel that people have to learn as they go, thisis
something that comes from experience.
— They would like to see atext dert about events.
e Weather
— Weather channel and weather bug will give updates on road conditions.
e Textderts
— There is a concern that they could get too many text aerts, they think an app would be more
reasonabl e than text alerts. Too many texts could be bothersome.
e Other
— You have to know what time to leave; most people think that traffic is like a“game” that you have
to beat.

What is most accurate ?

¢ You have to base travel on experience, they like the radio because it appears to be closest to real-time
updates. They would trust most sources if they were giving real-time.
¢ Radiois better, than an app because nothing is more frustrated when you lose a signal.

What is the least accurate?

o Websites - because they don’t take into account construction or accidents. The information is not real-
time.

What is the one piece of information that makes you change your trip ?

e Special events, accident information, heat advisories when heading to the beach

Overall value of traffic information?

o Everyonefelt that travel information is valuable because it lets you know why you are sitting in traffic.
Knowing what is going reduces stress level of sitting in traffic.

H-3
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What would be your ideal traffic information?

o They want constancy, up-dates; local information e.g. when the local news stations are on the streets
with bad weather such as snow; they would like an app with a news feed where you can start with you
zZip code and find out the information that you need. Most want local, but our concerns that the local
information wouldn’t necessarily sink up nationally; they constantly want to be updated on what is
going on; tailoring the information to where people are located; emergency information; sub categories
with additional information, such as toll information, the information has to be current; the system
should be voice activated; agencies should share information a seamless way to get information; some
think every car should have a GPS that can receive aerts, but concerns about “big brother”.

Final suggestions

e Construction should be done at night.
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Introductions and responses to where they receive travel information

TOM-TOM, Google Maps, Mentioned spouse having a tracking device where you can look online at
location, etc, radio-traffic on the 8's, Siriusradio, channel 12 in past, phone apps

Sources of travel information

Radio

— One participant likes Sirius

TV/News

— Mentioned specific station NJ 12 which they like because traffic and weather in a loop-*“know
before you go.” Can only access on certain providers (Optimum). This station did not have news.

Apps

— Use for public transportation. NY Embark, NY CMate are two public transportation apps. Also use
WAZE-easiest to use, shows accidents. Also, radio station 1010 wins up to date. Mentioned not
being able to use phone while driving defeats purpose of having an app.

Internet

— Google maps-like using for directions. Like that it is an actual map. Feelsit provides options.

— MapQuest-not always reliable

GPS/Navigation

— Have to update software which was a didike. Like that GPS with cell phone automatically updates,
Sounded like one person allows traffic info through GPS to be enabled but do not seem to like and
cannot silence because want directions.

Highway advisory radio

— Have tried to use it and have gotten signal but mostly can't get a signal. Would expect to get the
signal when you see the sign for the radio channel but can’t. Should test the system.

Highway message signs

— Some people do not like using the exit number. Ancther participant likes that they can tell about
specia events day before, e.g. Giants or Jets game and finds it helpful for travel planning, e.g. leave
early. Sometimes too late to make decision from sign. Thinks placement of sign isimportant. Also,
feel not as updated as frequently as far as delays. Like knowing about repair work. Real time for
signs that say 4 minutesto X highway was a question one participant asked.

511

— One participant mentioned it is confusing, difficult to navigate. Only want to know specific
locations not al of NJ. Used website. Have never called except for one person who mentioned
calling and not liking.

Local message signs

— One participant mentioned that they see them and are up to date pretty much but signs are usualy
off even if thereistraffic. Mentioned route 3 specificaly.

Socia media

— WAZE app is interactive, can use to send Twitter alerts. Feds WAZE is up to date compared to
other sources but it's on the phone so cannot check when moving. Up to date as far as what people
are experiencing. Will use WAZE at a gas station, etc. not when moving.
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e Emailsor text derts
— Have used PATH alerts for public transportation, subscriber services. Thinks it's helpful. Would

like for specific routes e.g., 109, turnpike.

o Public transportation
— Apps for public transportation. Metro North, Path, etc. Two apps mentioned NYEmbark and

NYCMate

What type of information?

e Alternateroutesymodes
o0 Might like a sign with that information but do feel that many alternates are not available.
Gridlock alert days.
e Construction
0 Would liketo see derts. Do not know about it earlier, it just converges on you.
e Public safety information
0 Think blinking lights are more attention getting.
e Amber and Silver Alerts
0 Would like to know definitions of alerts. Also, realy have to know cars to be aware.
Thinks you would need paper to write info down. Difficult to catch this information.
e Special event information
0 Sports stadiums near each other. Like the signs because you can plan an aternate route.
Websitestell about certain events. Need to know especially in NY.
e Weather
0 Never know what roads are open. Some channels show you but not always accurate. Use
TV and radio. For snow emergencies or weather emergencies can find out through
emails, town telephone system, etc.

Other
e Mentioned color blindness and issue of app and websites using red/green. Like the idea of some
vehicles allowing texts, emails through radio. Think that would be good if it did not affect
driving.
e Took along time to find something helpful, spend lots of time looking online.
¢ New to areamay have to check newspaper.

What would be your ideal traffic information?
e Would like information consolidated. Would like it through radio and something like an app that
can be set to alocation.

H-6
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Focus Group Summary: Orlando

Introductions and responses to where they receive travel information

o Radio; news; highway sign; radio; watches traffic patterns when driving; radio and watches traffic
patterns; GPS with traffic conditions; news and calls friends; radio; highway signs and GPS.

Sources of traveler information

e Radio
— Theradio will state there is an accident but it doesn’t tell you when the accident will be cleared up.
Sometimes the radio speakers will speak to fast and you miss the information.
e TV/News
— People watch the camera on the news, when they want to know about traffic, that way they can
check to see if the accident was cleared. They think the cameras on the TV give more accurate
information than the radio. And they like the visual component of the cameras. TV is very reliable
before you get in the car, not helpful once you get in the car, most switchesto radio.
— Some people will watch the new, and then call their spouses or children and let them know the
conditions they saw on the news.
o Text/email aerts
— Orlando Sentinel traffic sends text messages about traffic information. The texts are sent to her
phone daily about traffic information, just when there is an accident on the road.
— Mogt thought texts were only useful if you had a car or device that would read the text message to
you.
— Forida Sun pass for toll roads will send emails, with nearby construction that will affect the toll
roads. The one lady who receives the lady doesn’t know how she got signed up for the emails.
— One person said and several people agreed that she “will not risk her life or anyone else’'s to check
her phone while driving”.
— People try to avoid traffic on their daily commutes, they know where to go, and they don’t want to
seetraffic information all the time that doesn’t apply to their daily traffic.
* Apps
— One person in the group was using an app that works with the GPS it was very reliable when
looking at traffic.
— A few people in the group were using the default travel app on their phone; they are not using any
extra features.
— One person knew of a public transportation app, in Houston, that would alert you if the buses were
running late.
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One person used their spouses phone and found it very accurate. A few people pointed out that it
only works best when traveling with more than one person in the car.
TeleNav GPS —they found the app to be very reliable, a friend told them about the app.
— Several peoplein the group noted that apps were for the “young”.
Beat the Traffic app — it will send you an alert, like atext message. The app doesn’t speak to you,
which people were concerned about in the group.
o GPS/Navigation
— Most were using their GPS for turn by turn directions. One lady’ s GPS information gives her traffic
information; it gives traffic information in real time. Then she will take the aternate route that her
GPS suggest.
— Peopledidn’t like that you had to pay to get road updates in the GPS.
e Onboard devices
— Lexuslink hasreal time traffic, one person has it but they have not used the traffic feature yet. He
felt that he knew better than the car. Lexuslink, you can call hands free and the operator will
download directions to the car or you can enter in the directions. The system will even make
reservations for you.
e Highway Signs
— The highway signs are very reliable and alow you to get out of certain lanes. Even if they can't
take an alternate route, they can tell someone they will be late with the time delays.
— Everyone thought the signs were large enough and easy to read. They felt the signs have become
more reliable over the past few years. The signs scroll between two messages, they are easy to read
— but they would like to see the same sign alittle further down the road so they could read the sign
again in case if they miss something that the sign says. They would not like to share the signs with
the Amber alertsif it istaking away from traffic conditions.
— They would like to see more signsin rural aress.
— They would like to see the signs before you pass the exit and they would like to see more signs.
— They would like to see the signs color coated, so you could understand the signs as you are driving
quickly by them.
— What is nice is that it will give you time per mile. So you know if traffic will be bad for the next
mile or over the next ten miles.
— Some signs are great about notifying people about traffic patterns.
e Highway advisory Radio Stations
— The station can be reliable when there is a major accident. The few people in the group found it
useful, but they don’t use it often.
— One person will check the advisory station when traveling out of state to see what is going on.
— A few tried the station a couple of times but wouldn’t try it again.
e 511
— One member of the group tried the 511 system but found it difficult to use when he was driving. It
was not user friendly.
— Severa in the group saw the signs but have never called the system.
— Most peoplein the group weren't familiar with the system.
e Loca Highway Signs
— Nolocal road signs.
— They would like to see them on “feeder” roads.
e Construction signs — portable
— Some felt that the signs gave accurate information, but not that useful. They thought the distance
was too close to traffic events.
e Socia media
— Peoplewill post that they are in traffic but they don’t seek out traffic on social media websites.
— Most people will check face book at home, not checking it in the car.
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Internet

— Peoplewill go to the internet to check weather, so they can better plan their trip

— Google and MapQuest —to check directions, they only check this when they are going out of town.
— They would like to see traffic with the directions they are looking up to better plan their trips.
Public Transportation

— No oneisusing public transportation. The public transportation is not good and reliable.

What type of travel information?

Weather

— Weather advisories will sometimes be posted on the highway signs. They want to know how the
weather will affect road conditions. They would like to see more information about westher
associated with traffic, especially in rural areas, where there is heavy fog and bush fires. They want
the weather information up-to-date.

— It would be nice to see signs that say “severe storms 2 miles ahead” because the weather patternsin
Florida are not regular.

— Concerns about pop up weather like Tornado’s — people would like an aert to know that thereis a
warning.

Special Events

— The group wants to know more about road closures. Small signs such as sandwich boards, will
remind people of events, but you have to be on certain roads to know about the events.

— TV and newspaper will inform people but they acknowledge that some people don't watch local
news or read the newspaper.

— They acknowledged that you can leave an event easily where there is a heavy police zone, but as
soon as you get out of the zone it is hard to get around.

Construction

— Street closures and how many lanes will be closed. They also want to know what time construction
is happening so they can avoid the roads when construction is happening. It would be nice to plan
ahead instead of being surprised by construction.

Travel times

— They would want to know if al lanes are open. They like 10 miles, 15 minute it helpful because
you can estimate your trip. Y ou have to know the local roads to know which roads are congested to
get the best travel times.

Alternate routes

— Most people would prefer to drive out there way instead of being on stop and go roads. They would
like to maybe see this information and internet site.

— People fdt they need to know the amount of time it will take the alternate routes.

— They don't like to take alternate routes that have many turns; they also will not take alternate routes
if they don’t feel the neighborhood is safe.

— They want to know how many lanes and what type of road is the alternate route.

Local road conditions

— People need to know and understand when and how to make a left hand turn.

Tourist

— Inform them of traffic on roads and what to expect on the roads. They should inform tourist of
construction. Tourist should be given information on main toads about congestion, and what to
expect when driving in the area.

— Tourist drivers should get a sticker on their car that says “Tourist Driver”.

Traffic Incident
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— They want to know what type of accident is it a hazmat or a fender bender. They want to know if
traffic is moving and how many lanes are open. They aso want to know how far the backup is.
o Traffic Maps
— They like that the maps show the location. People have concerns about how up-to-date the traffic
maps. They like the ones on the news that are animated with the color dots. They like when it tells
how long the traffic has been backed up.

If you were in charge what would you do?

e The system need to be real-time. Coordinate highways signs with apps. They need to have
campaignsto let people aware of what systems are already out there, advertise more. Consider the
fact that people do not have computers and apps and you have to make a system that is available
to everyone. Most people thought that signs were the best solution to traffic, because you are
getting information on the road that you are on. Signs are the best way to share information —
bilingual signs are hard because what languages do you put up. It would be nice if your car could
be tagged with language preference in car to send alerts, a custom app in the car that is user
friendly. They would like asystem that is voice activates.

Suggestions to Orlando

e Keep information current and reliable, more early warning, of signs at least 5 miles before an
exit, more signs.

Other Orlando

¢ |f theroadisatoll road makes a major decision on which road they will take.

¢ Highways signs are most reliable, when it comesto travel time.

o |t would be nice if you know traffic information as you travel outside of your area. People fet this
information would have to be sent to cell phones or an onboard computer.

e An app should be on your phone that will alert your to weather and traffic anywhere that you go. Even
if itisasignd that will tell you to turn to the radio, like and emergency broadcast.

e They would like the signs to show minimal information, but they would like to see more of them.

¢ Long distance traffic will more likely check weather because that will dictate traffic congestions.

Mogt felt that the technology it out there to make traffic easier, they just need a clear and concise

medium.

People will pay the tollsto avoid 14 —they don’t care how expensive it isworth it when travel is bad.

Computer systemsthat control the lights

Weather and time of day make a big difference in travel behavior.

Signs—will tell you about Amber Alerts.

Need more roads
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Introductions and responses to where they receive travel information

o News; prior knowledge; AM talk radio; overhead highway signs; overhead signs; internet sites such as
MapQuest or Google maps; just sitesin traffic; TV and radio

Sources of traveler information

o TV/News

— Several people in the group watched TV in the morning before they left for their trip. Most found
that TV newstravel information wasreliable. They liked the fact that the TV news stations updated
traffic every 10 minutes.

— Some of the group felt that the major drawback of TV was that by the time you get in the car and
start your trip, the accident you learned about on TV may aready be cleared up. Some people
thought that TV isagood source of information but they don’t have time to watch it in the morning.

e Radio

— Everyone in the group liked and uses the radio to receive travel information. Most people in the
group thought that the radio was the most current source of travel information. They aso liked that
most stations update the traffic conditions every 10 minutes. One of the other reasons that people
liked the radio is because people call in the accidents to the radio, so they know the information is
current. People also found the radio easy to use when traveling to other cities.

— What they don't like about the radio is that people don’t call into the radio when the accident is
clear. They also see aneed for more information from the radio if a major accident just occurred.

— A few people in the group have either tried or currently use FM Sirius Satellite Radio; they found
the traffic radio station to be very accurate and up-to-date. They liked that you could set the radio
station to the city you werein.

e GPS/Navigation

— For the few people who had traffic information on their GPS they said that the traffic information is
reliable and nice to have. Most noted that older GPS models only provided turn by turn directions,
not traffic conditions.

— Most people are using GPS for turn by turn directions, and they don’t use their GPS for their daily
commute, they only use it when traveling out of town.

— Most thought that having traffic conditions on their GPS would be hel pful.

¢ Highway overhead signs

— Overall the group likes the information received on the highway signs. They thought the
information was easy to read, and significantly easier to read than the portable highway signs

— The mgjor dislikes of the signs are when they give range of “3-8 minutes’ not very useful. It would
more useful to give a more precise travel time. It would also be more useful to just list “no
congestion” instead of a message that says “3-8 minutes”.

— Some people were confused about messages on the signs, for instance several people did not know
what a Silver Alert was. When the sign is blank they don’t know what to expect and wonder what a
blank sign means.

— People are not aware of problems because there aren’t enough signs especially when aroad is closed
because of bad accidents. Most people wanted to see more signs.

e Local road signs
— Nolocal road signsin Orlando.
e Highway advisory stations

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/22664

Deployment, Use, and Effect of Real-Time Traveler Information Systems

— A few people in the group have used the AM advisory when they have traveled to other cities.

— The mgjor didike of the advisory stations is that the information is robotic and on a loop, it makes
you wonder how up to dateit is. Everyone felt you aren’t going to get instantaneous information on
the channel.

— Mogt thought that AM stations do not seem to reach young adults, only older people tune in.
Everyone thought that AM stations seem to be “crackly”.

— Everyone felt other radio stations are better, because you also get other information such as news,
while you are listening.

511

— Nobody in the room has ever called the system; several people said they didn’t even know what it
wasfor.

— Mogt said they won’'t use the system because they don’t like to use their cell phone while they are
driving.

Phone Apps

— Most people didn’'t know that there were travel information apps.

— People like the idea of an app because they can go to the information when they want it; most
thought they would prefer an app instead of being texted all the time.

Internet

— Most commonly used Websites:
= Websitefor I-4 that isjust for traffic for that road. Runs by the state, and is really up to date
= MapQuest -most people preferred

o Didikelack of traffic information
e Liked, when traveling in Las Vegas, that MapQuest updated congestion zones, but they
never saw this feature in Orlando

On Star and other onboard systems

— Nobody in the group is using OnStar or any other system, in their car. One person once used it in a
rental car, but they didn’t see the system as something worth paying for.

Social Media

— Nobody is using social mediafor traffic information.

Text messages or emails

— Several people have heard about it, but they don’t know how to access text or email aerts about
traffic. A few people in the group received breaking news emails. Occasionally a traffic email is
sent, in the breaking news emails but it has to be a major traffic incident.

— Peoplewould sign-up for, text message of email aertsif it was afree service.

— One person, received severe westher texts for Tennessee, but they didn't know how they were
signed up for the service, they thought it would be niceif thisincluded traffic information.

— “Older adultsdon’t do text”, they try not to talk or text while they are driving.

— One lady had an app, that doesn’t allow her to get text or phone calls while she is driving. She
doesn’t know how she got it.

Public transportation

— No oneinthe group was using public transportation.

What would you like to see in travel information?

Traffic cameras
— Link cameras that are on highways and mgjor roads and make them accessible to the public, so
people can see real-time information.
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— They would like to see thisinformation in several mediums such as an app, feed the information into

the car’s onboard computer, and/or add it to awebsite. It was noted that this could be distracting to
the peoplein the car.

Traffic maps
— Set app to the city that you are traveling through, but if you are familiar with the city with basic

information, show information on a map that is easy to read. Several people thought this would
work best if you are traveling with someone so it isless distracting.

— Maps need county name information, especialy for emergency information.

= Example of tornado’s in lllinois in early March people didn't know what county they were
traveling through, and did not know when to take cover mentioned on CNN and one lady thought
this was important information.

Magor traffic Incidents
— For magjor traffic incidents, like when the highway closed, there should be an emergency broadcast

system. But thisisonly for severe traffic conditions, like when a highway is shut down.

Update on road changes
— When there are updates in road changes, most of the group felt that the highway signs were very

accurate. They also looked for information on road changes in the newspapers, especialy on new
traffic patterns.

— Most people in the group did not like getting traffic information updates from the portable highway

signs. Several people in the group did not pay attention to the potable signs. Most felt they did not
give accurate information and that the signs were very hard to read.

— One person in the group saw a portable sign that read “trek ahead caution zombies’ people were

pulling off to take pictures; at |east the signs were amusing.

Wesather
— Hurricane related traffic information, everybody want to know what roads were closed, when tolls

were lifted for evacuation, when both sides of the highways are used for evacuation out of the city,
which local roads were not accessible, and which alternate routes they can use when a road it too
congested. The mgjor information for traffic information isthe TV.
For an unexpected weather event, most thought that you have to find out the information from an
AM/FM radio.

Parking
Nobody in the group saw a need for parking information. The only place where parking was an
issue was downtown Orlando.

Special events
The most important information that people in the group wanted to know, was what time and when
the event was happening. Radio is a good place to find out special event information. Everybody
felt that it was hard not to know about major events if you lived in the area, because they are well
advertised on TV and radio.
= eg., NBA All-star game - TV showed map of road closures, everybody felt that if they didn’t

need to be at the event they would avoid the area and traffic.

Congestion
When there is traffic congestion everybody in the group wanted to know what type of congestion,
expected time of opening of roads that were affected, and alternate routes.

Public safety
An aert should happen when there are felons that have escaped from prison. You can be more
aware when you are driving.
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Overall traffic information

Clear and concise information
— What is going on —what type of traffic incident happened
— What lanes and roads are affected

¢ Real-timeinformation of what is going on the road
¢ Haveinformation shared through a Bluetooth, if your car doesn’t have an onboard computer.
e Most peoplein the group would pay for atravel app if they could find out information that is important

to them:

They want to know - when there is traffic congestion, what type of congestion, expected time of
opening, aternate routes, fuel, rest areas, construction, gas station prices, gas station locations in
relationship to the highway (how far), nearby food, important weather information such as smoke and
fog.

Overall value of traffic information

Nice to have because it avoids the hasse, saves time, creates less aggravation, energy saver, let you
avoid congestion, let’ s you avoid congtruction, informs you of travel times

Some felt that information valued differently depending on where you are, local vs. non-local. When
you are local you hear information more often on news and TV, whereas for non-local traffic you are
lessinformed of the area and need to know more.

Traffic information solutions

Most thought that the best solution is an app that can be “On Demand” so that the user can seek out the
information that you want.

o They liked the idea of an app because like the radio you have the choice to tunein or not.
e When developing an app, most people in the group thought that you need to be considerate to different

demographics and age groups. The system needs to be universal to keep everyone informed.

If you were in charge, what would you do?

Set up big screen TV screens with travel information

Add highway signs to other major roads

App that you could access “On Demand” so you could extract information that you want — no wasting
time listening to information that doesn’t pertain to you.

¢ Voiceinteractive information system so you can be hands free in the car
o They want additional information such as weather, construction, what is a good placeto eat, a GPS like

system that is either in the car that is interactive that is real-time information about your travel route
and that is interactive about your route.
They liked travel maps —easy to view, like on the GPS

e They also want to know if traffic is backed up how far it backed up.
¢ It helps to remind people not to look at accidents, signs should say maintain speed, keep right, people

need to be reminded to keep moving.

Specific recommendation to Orlando

Integrate what you have and make it more available to everyone; most felt that technology is being
wasted by not sharing it.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/22664

Deployment, Use, and Effect of Real-Time Traveler Information Systems

They all wanted better signage and more signs further away from road, so people have more time to
prepare and react to the signs.

Other

Speed limit signs - the speed limit changes and you don’'t know what the speed limit is or when it
changes.

When you leave for work affect how badly trafficis.

Key to trafficistiming.

In Orlando, the roads have multiple names so it can be confusing on how to get around.

Apps don't necessarily serve the entire population. The radio can’t give you all but it can give a good
overview of the most important information — but people have to know where to go to get the
information. Broadcast the radio stations on the signs over the freeway.
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Focus Group Summary:. San Francisco

Introductions and responses to where they receive travel information

e Highway signs, SF Navigator to look for traffic information, radio and online; online for traffic
conditions; news; personal knowledge, retired so is flexible; news for local traffic, internet for out of
town travel; 511

Sources of traveler information

e 511

— Mogt people in the group were familiar with 511 on the phone or website. People felt that the 511
phone system had a “reassuring voice”. People who had used the system felt that the voice
recognition on the system was very good. Everyone who used the system liked that the system
gives you multiple routes. Everyone enjoyed the humor in the message “Exit was destroyed” the
system said this after atanker truck exploded on an exit ramp.

— One of the maor disappointments for the 511 system was limitations in the sart trips and
destinations. It only worked efficiently if you were starting or ending your trips on certain major
roads.

o Internet Websites

— 511.org — people liked the pictures of the maps and they thought the colors were easy to understand
and it was easy to zoom in and explore the map. They didn’t like that there were limited points on
the maps, and at times not accurate.

— SF navigation — likes the color maps

— MapQuest

— Google/Bing —ikes the traffic maps, most thought the information varies on how reliable it was.
Most the information on Google/Bing was aways improving.

e Highway overhead signs

— Mosgt people that that time to travel destination was very reliable, but not helpful when looking for
aternate routes. Most people liked the signs and they didn’t think there were enough of signs.

— A few people thought that signs can be confusing and not clear about the bridge. For example the
bridge was only closed one way not both ways like the signsimplied.

— A lot of time the freeway signs give you information too late, most times you see the highway sign
but it istoo late you are already committed to the road you are on. Seeing the sign “makes you sad”,
because it istoo late to change your trip.

e TV/News

— Most people found the traffic reports on the news very reliable. Watching the news on TV in the

morning is easy to use when you are getting ready in the morning.
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¢ Smart phones —websites or apps

— Several people in the group use default map app on their smart phone. Many people relied on
Google maps for traffic information and thought the traffic updates were very good.

— Mosgt people don’t like using their phones when driving but most admit that they look at their phones
if they are already sitting in traffic to see how bad traffic is.

¢ On Star and other onboard systems

— One person in the group was using Ford directions. They liked the fact that car will use Bluetooth in
car and that the system will read you turn by turn directions

— Onstar, people like that the system gives you directions

o GPS/Navigation

— Some people were using GPS systems with traffic layers. Most didn’t think the traffic information
was in real-time. And the systems that they were using were not very reliable and spotty in certain
areas. When traffic is bad, there are not alot of alternate routes to take; people will take out printed
directions as a back-up to their GPS.

— Most people don't use GPS on their daily commute because they understand and know the roads
they are taking.

e Emailsand text messages

— No one was using emails or text alerts, most people want to know who sends the information and

how reliable theinformation is.
e Socia Media

— A few people in the group have tweeted if they are in bad traffic. When traveling to major events,
they will look at friends updates to monitor how bad trafficis.

— No oneis seeking out traffic information on social media. A few people follow local news channels
on twitter and will occasionaly see traffic information but they don’t seek out the traffic
information.

e Radio

— Everyone likes radio as a decision making tool. They like stations that encourage listenersto call in
and report the problems. A few people will switch to AM news stations when the traffic gets bad.

— A didlike about the radio is that sometimes the information comes too quickly, you might miss the
road that you are interested in.

e Traffic cameras
— Somefelt that they were helpful in major accidents.
e Highway advisory radio stations

— Most people think the advisory radio station never works. A few people have said that they tune into
the station when they travel to Lake Tahoe, through the mountains, they will mainly check to see if
roads are closed or if they need to add chains.

e Other

— Peoplewill call their friends to let them know not to go certain ways, when they are in bad traffic.

— Check traffic from back window at her house, because she can see the highway and if it delayed.

¢ Public transportation

— A few people call a4 digit phone number to hear about bus timesin Emeryville, and find the times
to be very accurate.

— They like apps for public buses.

— Most people check for bus information before they travel. They will check to see if there are any
delays. They will also look up bus schedules on the internet. If the travel time is wrong for the
buses they will sometime drive becauseit isfaster.

— Most people will use public transportation if it is accessible to the event that they are going to. Most
people thought that BART was very reliable; they thought the MUNI bus system was lessreliable.
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Information about the San Francisco Bay Bridge closure

The information was well advertised on the news, radio, highway signs, some even saw flyers posted at
restaurants.

They wanted to know more about train information when the bridge was closed, some people knew
that extratrains were running but did not know alot of information about it.

When the bridge opened early they found out on the news and radio.

What would you like to see in travel information?

Triptime

— They like the highway signs with trip information. Most people like to see how long the trip should
take. They also want to know if the traffic is heavy, or light especially if it is a road they don't
typically travel, just stating highway time to next road isn't always helpful without extra
information.

Public Transportation

— Most people thought that it was just most important to know what buses or trains were delayed.

Traffic delays

— People want to know what type of incident happened on the road, so they can adjust their trip.
Most people like that 511 will tell you the incident on the road.

Special events

— Mogt of the time there are signs that et you know if a game is going on or a scheduled sporting
event.

— With parades most people want to know what streets are closed. They also want to know a good
centralized place to get the information. It would aso be nice to know where critical mass is
gathering so they can avoid it.

Parking

— Most people would like to receive notifications of parking garages.

— Some thought that parking meters natifications would be nice. They aren't using the app but they
are aware that they are out there or that they are going to be created. The apps that they are using
have very littlereliability. Most people have no faith that the parking apps would be accurate.

Construction zone

— Mosgt thought it would be nice for detours and aternate routes. They also want to know the length
of the road closure. They also want to know how many lanes will be affected when there is
construction.

Alternate routes

— It is nice to see aternate travel routes on their IPhones, they like that the app will give you three

different options

When looking for alternate routes they would like a system that would give you route A and B are

busy you should take route C. It would niceto know fastest route.

Most people just want to know major placesto avoid.

Most people want to see how long the backup is going to be. Most people felt that the sign is too

late, especialy when traveling though the tunnels. Once they see that there is a delay you are there

and you have to commit to the road.

Weather

— Weather isimportant information to have when traveling through the mountains.
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Which system is most reliable?
o Most peoplefelt that TV Local News, 511, Radio, and Online 511were the most reliable.

What travel information is annoying?

¢ When you hear there is atraffic incident but once you get to the spot on the road it is cleared out. No
one ever reportswhen the incident is cleared.

What disappointments to you have with travel information?

¢ People didike that on the radio you have no control over the information you get. Missing data on
some towns in the 511 area, the scope isn’'t wide enough. [naccurate times and inaccurate routes on
GPS, GPSisn’t up to date in new developments.

If you were in charge, what would you do?

e They like to see maps online because they are in more control in travel information that pertains to
them, they would like to see more of this. They would also like to see speed limits on maps that they
are looking at online. They would also like to see HOV lane information. They want to see what type
of accident it is, for example a tractor trailer takes longer to clean up and they would like to know how
long the cleanup will take. Visua commentsto the traffic conditions are very helpful. People aso like
traffic cameras, but no one is seeking them out.

e They want to know how backed up each freeway on ramp is; where to park for free, when meters run
out, where tow away zones are, and how much the ticket is going to be; extreme weather; estimated
time travel would be useful, rea-time would be better. Average time would be good too; Gas prices,
where to find cheap gas; Streets with timed light changes, because they are the streets that you want to
be on during rush hour; crime statistics for an area traveling thought, something like Microsoft’s
recently announced walking navigation system that allows users to avoid high-crime neighborhoods.

e For public transportation they want to see bus and train times at stops on a running ticker and have it at
every stop.

Concerns on travel information

e Everybody wants to know how accurate the travel information is. Most feel that false information is
worse than no information.

Other

¢ Internet isthe easiest information to need. The color maps are very clear. They would liketo seeif the
lineisred it would be nice to why it isred.

e Most information is easy to understand it has been dumbed down, and it isjust limited.

e Most people want clear and concise signs. A few people suggested a rating system of the signs, maybe
in color, so it is easy to understand what traffic conditions are and how long travel time should take.

Overall value of traffic information

e Time, peace of mind, avoid stop and go traffic, avoid frustration, safety issue — avoid accidents
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Specific recommendations to San Francisco

San Francisco has limited routes

Barrier to using apps, is the monthly serviceto provider.

People compare different websites, especially in the city where there are often one way streets
Peopl e already know the alternate routes because they have lived there so long.

San Francisco doesn’t have many alternate routes.
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Introductions and responses to where they receive travel information

e GPS used to changed travel information; Friend texted information; Looks at traffic patterns on
internet; Received information from signs about weather; Internet before they leave home and GPS;
Watches traffic patterns, Checks 511 voice activated system

Sources of traveler information

e 511

— Some of the group is using 511; everyone who is using the system said that is very reliable. People
like 511.org as well because it has linksto everything.

— The people that are using 511, learned about the phone number from signs on the road.

— For the rest of the group that is not using 511 they don’t think about using it, and they prefer other
systems.

e Internet

— Mogt people in the group that checked the internet for travel information checked more than one
internet site.

— Most people liked to look up travel information on the internet because most sites give aternate
routes, they can choose a route that does not have tolls, and they can look up restaurants and other
points of interest on the maps. Another major positive is that websites like Google give an option
for walkable routes

— Most commonly used Websites:

511.org - Likesthat it links to everything

Google Maps (used on occasion but not often by most) -Good because it gives alternate routes
and people liked that you can drag the route, so you can pick your own roads

SF Chronicle —online newspaper

Other local TV or news web pages

MapQuest

BART —for public transportation

“Muni” —website for public transportation

Buses are equipped with GPS -even though the buses should give you real time information it
doesn’t work well and is not very accurate

e TV/News
— Mot people liked getting travel information from the news because it is detailed and can give you
specific travel information.
— The mgjor didike of travel information from the TV isthat it is hard to get accurate information by
thetime you leave.
e Radio
— A lot of people in the group used radio as a decision making tool, everybody that used the radio
thought that it was a very reliable source to receive travel information.
e GPSY Navigation
— People mainly use their GPS for turn by turn directions; they find it accurate and very reliable. They
like that the GPS will give an option of three different routes to take and the fact the GPS speaks to
you.
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— The mgjor issue with the GPS systems is that they are hard to keep up to date, San Francisco has a
lot of one way streets, and the GPS is not always current. Several people in the group thought that
you should back up the GPS with paper maps. They thought the paper maps were kept more current
and provided a good detailed map to use. Most printed out directions or carried a paper map in case
there GPS doesn’'t work (especially when traveling near the mountains).

— Mogt people felt that their smart phones, either Android or 1Phone, had a more reliable GPS than the
portable units that they place in their cars

o Apps

— For the people in the groups that had smart phones, many of them have not loaded additional apps
on their phones; they use the app that was provided, which istypically called navigation.

— DriveSafely is afree app that reads text messages through your Bluetooth, one person in the group
isusing this.

— Everyone thought that voice commands are key to using phones when driving.

— A few people are aware of public transportation apps, but nobody was using them.

e Sociad Media

— Nooneislooking for travel information on social media. A few said that if afriend posts something

on traffic they will acknowledge it but they will not actively look for information there.
e Text/Email Alerts

— A few people in the group received text alerts. The people who received the text aerts found them
to be very reliable.

— Theinformation from the text alerts came from San Mateo County Sheriff’s office; it is also limited
information for San Mateo County information. The San Mateo county alerts can come from either
a text message or via email, and the service is free. One lady knew from a friend the other lady
knew because her niece works in the sheriff’s office. The service is not widely known. The service
does not update often, but when it is updated it is very reliable.

¢ Highway overhead signs

— Most peoplefelt that highway travel signs are very accurate and reliable source of information.

— The mgjor disikes of the highway travel signs are that once you see the signsin most areas it is too
late to change your travel decision, and for the most part in San Francisco there aren’t very many
alternate routes to choose from. Most people felt that traffic dows down when the sign has
information because people are slowing down to read the sign.

e On Star and other onboard systems

— A few people in the group were using OnStar; they liked it because it was nice to talk someone to

find alternate routes.
e Public transportation
— Public transportation is often unreliable in the city. Better transportation information is needed.

What would you like to see in travel information?

e Parking
— Most people thought that parking in the city was a problem. Some people had turned to an app to
find parking spaces, which seems reliable. The app listed garages and told you how many spaces
were left. They learned about the app in the San Francisco Chronicle.
— In general, most people wanted to know where they could find free parking and when streets became
tow away zones.
e Special Events
— Watching TV and reading the newspaper was the best way to learn about special events.
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— Mogt people in the group wanted more information on events, like a list of events in advance that
were happening on a weekend. They also wanted to know the date and time, the main routes to
event, alternate routes around the event, and traffic the day of the event with routes and aternate
routes

Additional information

— People would like see information about the surrounding counties to San Francisco, because most
travel isn't limited to the city or surrounding suburbs.

Big alerts such as the Bay Bridge closure

— Billboards had the notice, highway signs had the notice, TV, radio the information was everywhere.
And it was given weeks in advance. Everyone in the group knew this event was going to happen
and was prepared for it.

Traffic congestion

— “Traffic congestion is just something you have to deal with”. For most places there are limited
alternate routes. Everyonefelt that if you want to avoid congestion leave earlier.

— Everyone liked that the traffic congestion colors were consistent on al the maps that they looked at.
It made it easy to understand.

Overall traffic information

Thereisalot of information already out there.
We dready receive too much traffic information.

What gives you the most piece of mind before you travel?

Most people felt that the travel information didn’'t give them much peace of mind. Before they begin a
trip most people prefer to map out the route to make their travel decisions. Everyone felt that it is just
best to leave early.

If you were in charge, what would you do?

It would be nice to have free apps, where you don’t have to pay for the extra add ons. That is the one
thing they did not like about current navigation systems, or certain apps. Everyone felt this
information should be free

Everyone wanted to see more accurate clear time of accidents; they understand that it takes time they
just want to know how much time. Most people felt that by the time people find out about the accident
they are already committed to the route.

In emergencies they want to hear aerts on their phones, to learn about which routes are accessible.
They felt thisinformation is useful on the phone since they aways have their phone with them.

o Most peoplefelt that Apps and texts are dangerous to use when driving.
e People want more up-to-date information; More consistency in information, a one stop shop of

information; display destination and time, to show traffic patterns; have free data sent to phones.

What is the most credible source of information that you are receiving?

e Signs credible when on highway; Google, changes with time, which is reliable; 511, very accurate

whenever itiscalled
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Confusing information

o Streets not updated in maps where they are making travel decisions. Also, signs can be confusing,
when the information is not clear, e.g. when you can make aleft turn during rush hour.

Convenient sources of information

¢ Radio and GPS are most convenient driving. Internet and news before you leave for your trip.

Receiving travel information

¢ Many people thought that receiving travel information saves time and creates | ess stress.
o A few fdt that all of the travel information makes you worry more.

What did you look at before you came to the focus group?

o Some people entered the address in the phone and allowed an extra few minutes

e Some took public transportation because it was convenient and they didn’t have to worry about parking

e Check times of trains and buses before they left so they knew when to leave, checked on internet
before they left.

Specific recommendation to San Francisco

People just know that there are certain times to travel then other times

Mogt of travel information isintuitive to the city

Traffic is an everyday problem, best to just double your time

San Francisco does not push public transportation, and public transportation doesn’t connect, and very
expensive, and not frequent

e Most of the group doesn’t travel far on their daily commute.
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Focus Group Summary: Washington DC
Metro (Rockville, MD)

Introductions and responses to where they receive travel information

e Radio or news on TV, aerts to phone, radio and signs, GPS — with traffic; TV or overhead signs,
Phone and Sirius radio and Montgomery county dispatch information; Radio; Just knowing the roads
and the road conditions

Sources of traveler information

e Radio

— They like that traffic conditions are updated every 10 minutes so you can channel surf the radio and
come back when you want traffic information. They like that you also get news updates with the
radio. You are ableto get alot of information in a short amount of time.

— Siriusradio — updates traffic on the “3's” so you know when to tunein. Siriuswill give you an aert
to know that traffic is happening so you know to switch to the traffic station.

— They didlike, when the radio just says the exit number and not the name of the road.

Overhead signs

— They want to see reliable information; they would also like to post information about what is going
on theroad. Some people thought that the traffic signs slow down traffic. It can also be had to see
when the sun is at certain angles. The signs can be distracting. People who see the boards everyday
like that the signs are accurate and have become accustomed to viewing them. People who see the
signs every day do change their routes based on information they see from the sign.

— Theamount of information that is currently on the signsis the right amount.

Local road signs

— Therearen’t any local signs around Montgomery County.

— They would like to see them because any information can be useful.

Highway Advisory Radio

— They didike that the information is on the loop, and the information isn’t clear. Most people felt the
information was old. People felt it was hard to tune into and once you found the station it was very
grainy and hard to hear. Most people have tried to use it.

— They would like to see the information on an FM radio station.

GPS/Navigation

— People like that the GPS talks to you to give you information. People prefer the information
because they can seek it out and find it when they want it.

— Peoplelike it when the GPS gives you different routes.

K-1
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Peopl e acknowledge that the best way to keep you updated is to constantly update your GPS. Some
people get messages that they have to update their GPS. You have to pay to get either lifetime
updates

Internet

MapQuest —to get an idea of the route

GoogleMapsfor directions

Bay Bridge website for bridge information

e TV/News

Most people check the news in the morning before they leave. It won't influence the decision
making for most people but it provides good information.

OnDemand on TV — you can look to see traffic and weather. This service is on both Comcast and
Verizon. The people who use thisfound it very accurate.

Apps

TellaMap — gives good information — found out the information from her husband.

GoogleMaps or the default map on their phonesis what is primarily used.

A few people weren't aware that their phones had GPS

e Text/emails

Montgomery county alert sends out emails that alert about traffic. The one person using it found out
from their wife.

e Socid Media

No one is seeking out traffic information on socia media. The only information they see about
trafficisif afriend posts something.

e 511

No one was aware of 511; afew have seen the signs. One person called it once never caled it again,
they thought it was confusing but they called years ago. They wanted to know how often the system
was updated.

Concerns about it being cancelled, the weather number that they used to check is no longer in
service

They would like to see a traffic phone number. Cautious about phone systems because most people
thought that you shouldn’t use your phone while driving.

What type of information?

e Alternate routes

It is hard to find out alternate routes; unless you have a GPS.

e Parking availability

They want to have a sign that would let them know how many parking spots are available, or before
they pull into agarage, how many spots are | eft.

They also want to know when they can't park in certain areas, because they might get towed or
ticketed.

e Construction
— When construction starts and when it is going to end. Construction during the day is confusing; it

should be done at night.

— TV access channels would be a good place to find this information. Or display this information on

an alert across all TV channels, to get people's attention that don’t watch the news. It would also be
good to find thison awebsite. They also need more information that is real-time.

— It would be nice to know where there will be lane closures, not only for construction but also for

things like tree trimming, and inform people what the alternate routes are.

— They would like to see thisinformation on awebsite like montgomerycounty.gov.
e Alerts

K-2
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— Peopleliked them on the signs because they know they should stay alert.

What people would like to see?

They are concerned if the apps are free or if they have to pay for them.

o They want information that is easy to use and is simple. Y ou need to adjust to all levels not all people

are computer friendly.

They want information that is important to where they are traveling to, if they are not traveling to
certain areas, they don’'t want to know about it.

They like to see colors on map, they are easy to use. Red, yellow, and green are easy to understand.
They want a graphic organization, where they can search for the information that they need.

They want afree app.

People would like an aert either to the radio or to the phone (which they can’t use in MD) to let them
know when traffic is bad.

People would like to filter what information they don't need. Some systems already let you choose
which information you want to receive.

Several concerns about how to access the text while diving, some people don't look at their phone
when they are driving because it is distracting. Some people responded that you do text to Bluetooth
so the texts will be read to them as the solution.

What are you looking for when the weather is bad?

— Mogt people know to leave early, and they just assume that the traffic will be bad. Most people
won't look for information if it isashort trip.

Emergency

They would like to have a plan of action of where they can go to get information. They would like an

app for emergency situation, so people didn’t cluster on one road.

Homeland Security should provide an app with safety information, alternate routes, congestion, and

emergency evacuation routes.

— Example of earthquake that happened last summer: People didn’t know where to go for information.
It would be nice to have information sent to their phones — people did note that the earthquake the
phones systems did jam.Texts would be the best way to get the information.

Where would you want information if you were from out of town?

e Peoplewould rely on radio, and GPS.

Most credible source of information

¢ Radio waswhat most people felt was credible, followed by GPS, TV, road signs

Most confusing

e Some people thought that TV has confusing information, and not as accurate.
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Once you have started your trip

o Radio and traffic alerts, and highway signs.

Before your trip

o Peoplewatch TV to learn about traffic.

What is the most beneficial piece of information?

o Radio hasthe best explanation, because it often tells you what is happening. Like what type of accident
or when events are happening or ending.

Overall value of traffic information

o Making informed decision; better judgment of time; real-time information is most important; knowing
patterns of the area; how long it will take you; knowing traffic patterns.

Other
o Traffic camera s cause problems because people slow down when they see them.

o Time of day will make the most important decision when it comes to traffic.
o There was some confusion in the group about what defined a smartphone.

K-4
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Sources of traveler information

¢ Radio
— Trusted when caller phonesin, felt information more up to the minute and most people can access.
— Cons were that may not know stations for certain locations and have to pay for satellite radio or
similar services. Also, theinformation only provided at certain times, e.g. WTOP traffic onthe 8's.
o Websites
— Mentioned using Verizon Fios, able to see 20 incidents at atime. One participant mentioned looking
for location to make decision Pros were that you could trust websites for route planning, especialy
inloca area.
— MapQuest/Microsoft Streets and Trips
= Find agood suggestion maybe about an exit one had not thought to take previously
= Sometimes MapQuest will take you on longer route
= Likethe side notesthat tell you if you’ ve seen X then you’ ve gone too far
— Cons to websites were if you look at information before leaving house it could change by the time
you get to a certain route. Felt that it may be useful if leaving to go somewhere in the middle of the
day. Do not seem to have as much trust for planning alternate routes when route planning, e.g., feel
that others will be getting the same information and then alternate will be backed up. Less trust of
websitesif out of local area. Also, they were concerned about lack of access, e.g., everyone does not
have computer access.
e Websites on Phone
— Cons are that it is the same as being on the computer, cannot look at information unless a passenger
isin the vehicle, have to constantly look at it. Also, lack of access.
e Phone Apps
— Mentioned several phone apps that have been used. Like that phone apps provide information via
voice.
— TeeNAV
» Readlly good data
= Tendsto be five minutes to a half mile behind traffic
= When app says “red” it isreally slow
= One participant said “Like to seeif | can get past the red before the traffic really breaks’
= Same participant said about app “Pretty good, works up and down the East Coast accurately”
— Beat the Traffic
= |nfo about location of accidents
e Usesiconsto provide info about incidents/accidents
e Redicon
= Canclick onit and get exact location
= Provides alternate routes
= Provides exact location
= One participant liked that it lets you choose the best thing for you by providing a specific address
not just the area
= Freeor can get apremium version
= One participant felt it was a benefit over text alerts, such as Montgomery County Alerts because
it provides specific locations but one still have to decide what the choices are for them
— MotionX
= |nfo about accidents, i.e. 5 miles down the road there is an accident
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» Traffic updates every half hour
— Cons to phone apps are lack of access as everyone does not have a Smartphone. Also, some are fee
based, e.g., Motion X
e Socia Media
— Participants thought Twitter could be " ok” if source was not afriend, i.e. source was DOT
— Cons to social media included being less trusting of other peopl€' s opinions. One participant said
“opinions on how bad things are...are so different.” Felt that the news would give more exact
feedback. Felt that a caller on the radio mentioning a specific traffic incident more trustworthy than
social media. Also, lack of accessto socia media mediums, e.g. smartphone or computer.
o Text messages or emails
— Signed up to local info, e.g. Montgomery County, MD alerts. Thinks that the local alerts are pretty
good. Like that you get information the entire day.
— Oneconisthat peoplefelt you should not get text alerts when you are not traveling, i.e., 5am
e Highway Advisory Radio
— One participant felt it could be a useful source because you do not have to play with a cell phone to
use. Participant also said “ideathat it isin your car would be more immediate
— Conswerethat it is hard to access clearly, fadesin and out and can be days behind.
e 511
— One participant has tried system on New Jersey turnpike, Punch numbers while driving. Group not
aware of systemin MD
o GPS/Navigation
— Likethat some systems, i.e. TOMTOM provide speed info and alerts
— Consto GPS are that you need to program info into it and it does not provide all the features that an
app can provide.
e Highway overhead signs
— Like that they are pretty accurate, e.g., Felt that for Dulles Toll Rd., sign more up to date than
website. Also, pay attention to them, e.g., bright.
— Felt that there are not enough signs.

What would you like to see in travel information?

e Congestion/Incidents
— Would use another route if 270 was blocked. One participant feels that the radio usually knows
where the nasty ones are. One participant felt that the issue is that it usually takes a while to get the
information, confirm the info and disseminate the info with thisinfo source (radio).
o Traffic Cameras/Hot Spots
— Fedl that they are a good info source when working. One participant mentioned website with
cameras for information about Bay Bridge- like that you can pick section of the road. Use
Traffic.Com and Fox 5 News or NBC 4.
e Construction
— Areas to avoid. The Beat the Traffic shows an icon of construction cone indicates area where
construction isand can click on it and get address where it is occurring.
¢ Route planning
— Decisions about delay times. Mentioned that it may be easier to deal with a 10-15 minute delay than
to change routes altogether.

Overall- Information Sources

e Some suggested one source/integrated source
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Source would need to be credible with alot of info

= “One of the key things would be collecting the data so it is accurate”

— Want asourcethat is " seamless, easy and inexpensive”

“Just like cell phone companies they merge to make things better, come together to make things
better”

One participant preferred single radio station throughout each state that would change as you got to
the next state viathe signa

= Likened to watch changing when you fly

Want multiple sources so one can pick and choose which one is accurate

Something more ongoing, i.e. constantly cycling through the information

= Loca radio only updatesonthe 8's

Information Type-

e “More, faster, better”
e Customization of information types
— Want to know about specific route applicable to them
e Want to see information about special events especialy if traveling from another city to one not as
familiar with
— Could be abulletin/sign
= Would need to be close to an alternate so close enough to make a route decision
— Something possibly as part of traffic app
= Addanicon
= Usezip code
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Results (combined): Detroit/Salt Lake City
Metro Areas

Frequency of regular vehicle trips as driver

T %

304 %

20%

0%+

Less than 1 day aweek 1 day aweek 2-3 days aweek 4 or more days aweek

L-1

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/22664

Deployment, Use, and Effect of Real-Time Traveler Information Systems

Frequency of vehicle trips as passenger

44.83%

40 % —

3%

20 %

0%

0%

Less than 1 day a week 4 or more days aweek

Frequency of public transportation trips

100 %

80 5% —

80 % —

40 % —

20 %

15% 21% 21%

0% —
Less than 1 day a weelk 1 day a weelk 2-3 days aweek 4 or more days a week
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Importance of traveler information sources used

Radio [AM. FM.
or satellite)

Electronic highway 455
message Skns

On-board devices fe.g..
Garmin, TomTom, Onstar)

Websites NOT on
mobile devices [e.g...
Television 356

Maobile "apps"
{e.g.. iPhone or Droid.. 354
Websites through 147
mobile devices )

Email. text alerts
or phone call by.

Social media sites {e.g..
Facebook or Twitter)

511 traveler information
phone number

Accuracy of traveler information sources used

Radio (AM. FM.

or satellite) 531

Electronic highway

] 525
message signe

Onrboard devices (e.g..

Garmin, TomTem, Onstar) 52

Maobile "apps"
{e.q.. iPhone or Droid -

Websites through
mobile davices

Websites NOT on
mobile devices {e.g...-

Television

Email, text alarts
or phone call by -

511 traveler information
phene number

Social media sites (e.g..
Facebook or Twitter)
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Importance of traveler information type used

Roadworkfoonstruction
zones and ead closures

Traffic incidents

Waather informaticn
{including smog alerts)

Alternate routes ¥

Traveal times

Special events

Public safety information
(e.9.. Amber alerts,
Silveralerts. efc.)

4.55
Parking availability 451

Live traffic cameras

Accuracy of traveler information type used

Roadworkfoonstruction
zones and read closures

Waather information
fincluding smog alerts)

Live traffic cameras
Traffic incidents

Public safety information
fe.g.. Amber alerts,
Silver alerts. efc.)

Traveal times

Alternate routes

Special events

Parking availability
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Frequency of making a decision to change a trip prior to trip start

100 %

874%

80 % —

60 % —

40 % —

20 % —

05%

0%~

T T
Less than 1 day a week 1 day a week 2-3 days aweel 4 or more days aweal

Traveler information source used to make trip change decision prior to trip start

Websites NOT on
mobile devices {e.g...-

Radio (AM, FM,
orsatellita)
Television
Wabsites through

mobile devices

Mobile "apps"
{e.q.. iPhone or Droid .-

Onrboard devices (e.g..
Garmin. TomTem, Onstar)

None— never check
information before a trip.

Email, text alarts
or phone call by -

Social media sites fe.g..
Facebook or Twitter)

511 traveler information
phone number
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Traveler information type used to make a trip change decision prior to trip start

Weather information
{including smog alerts}

Roadworlkiconstruction
zones and road closures

Traffic incidents

Visual obeereation of
traffic conditons

Alternate routes

Travel imes

Public safety information
(e.g. Amber alens. ..

Mone—| never check
information before a trip.

All Cther Responses

107

123

80 100 120

Frequency of making a decision to change a trip while in transit

100°%

140

BI%

80 % —

60 % —

40 % —

20 % —

0%
Less than 1 day a week

50%

1 day a week

1 T
2-3 days aweek 4 or more days aweslk
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Traveler information source used to make trip change decision while in transit

Radio (AM, FM,
or satellite}

Electronic HGHWAY

message signs [only..
Television

Electronic LIDCAL ROADWAY
message signs [only on..

Websites NOT on
mobile devices (£.g....

Highway advisory radio
{AM stations used only for..

Maobile "apps”
{e.g.. iIPhone or Oroid...

Mone—| never change a
trip once it has begun

Wehsites through
mobile devices

{n-board devices (.9,
E3amin, TomTom, Onstar}

All Cther Responses

100

74

Weather information
{including smog alerts}

Roadworlkdconstruction
zones and road closures

Traffic incidents

Visual obsereation of
traffic conditions

Alternate routes

Travel imes

None—| newver change a
trip onee it has begun

Live traffic cameras

Public safety information
{e.g. Amberalers....

Special events

All Cther Responses

120

80 10
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Results (combined): NYC
(Teaneak,NJ)/Orlando/San
Francisco/Washington, DC (Rockville, MD)
Metro Areas

Frequency of vehicle trips as driver

549 % (174)

% 4+— -

15.5 % {49)

47 % {15

M-1
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Frequency of vehicle trips as passenger

54.9°% (174)

A.27% (64)
20%

17.4 % (59)

T6% (24)

0%

Less than 1 day a weelk 1 day aweek 2-3 days a week 4 or more days aweelc

Frequency of public transporiation trips

716 % (227

60 % —

40 % —

20% —
15.8 % {50)

41%(13)

0%

Less than 1 day a week 1 day a week 2-3 days aweslt 4 or more days a week

M-2
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Importance of traveler information sources usad

Electronic highway
message signs

Radic (AM. FM.
or satellite)

Onrboard devices (e.g..
Garmin, TomTom, Onstar)

Websites NOT on 41
maobile devices (e.g...- )

Television

Mabile "apps"

fe.q..iPhone or Droid.. a7

Websites through
mobile devices

Email. text alerts
orphenecall by .-

o711 traveler information
phone number

Social media sites {e.g..
Facebook or Twitter)

Accuracy of traveler information sources used

Electronic highway 559
message signs
Radic (AM, FM,

orsatellite) 55

Onr-board devices (e.g..

Garmin, TomTom, Onstary 532

Websites NOT on

mebile devices (e.g...- 513

Mobile "apps"

fe.q.. iPhone or Droid._ 513

Television 508

Wabsites through
mobile devices

Email. text alerts
or phone call by.-

511 traveler information
phone number

Social media sites le.g..
Facebook or Twitter}

M-3
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Importance of traveler information type usad

Roadworkfconstruction
zones and road closures

Traffic incidents 564

Altemate routes 546

Weather information
{including smog alerts)

Travel times 527

Special events

Public safety information
{e.q.. Amber alerts,
Silver alerts, efc.)

Parking availability

Live traffic cameras

Accuracy of traveler information types used

Roadwork/construction
zones and road closures

Weather information

{including smeqg alerts) 54

Traffic incidents 535

Public safety information
{e.q.. Amber alerts,
Silveralerts, efc.)

527

524

Live traffic cameras

Alternate mutes

Travel times

Special events

Parking availability
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80 % —

B0 %

4 % —

20 % —

0%

mokile devices (e.g...-

{e.q.. iPhone or Droid.-

On-board devices (e.g..

Garmin, TomTom, Cnstar)

informaticn before a trip.

511 traveler information

Social media sites {e.g..

Frequency of trip change decision made prior to trip start

63% {19

10%(3)

]
4 or more days aweek

Less than 1 day a week

1 day aweelk 2-3days aweek

Traveler information source used to make a trip change decision prior to trip start

Television

Radio (AM. FM,

or satellite) 464 % (141)

Websites NOT on

Mcobile "apps” 19.4 % {59)

Websites through
makile devices

14.3 % {45)

None—| never check

phone number

Email, text alerts
or phene call by .-

Facebook or Twitter)

20%

M-5
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Weather information
fincluding smog alerts}

Roadworkfconstruction
zones and road closures

Visual observation of
traffic conditions

Parking availability 171% {62

Public safety information
fe.g.. Amber alers....

All Other Responses

100 %

Live traffic cameras

Traveler information type used to make a trip change decision prior to trip start

60.9 % {185)

Traffic incidents 493 % {1500
434 % (132)

42.8 % (130

Travel imes

Alternate routes

Special events

14.3 % {45)

14.5 % {44)

T
20% 40 % 680% 80%

Frequency of trip change decision made while in transit

80 % —

0 % —

40 5% —

20 5%

0%~

88.7 % {268)

79% (24)
26 %(8) 07%@
T 1
Less than 1 day a week 1 day a wesl 2-3 days aweek 4 or more days aweek
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Information source used to make a trip change decision while in transit

Radic (&AM, FM,
or satellite]

Electronic HIGHWAY
message signs (only...

Television

Electronic LOCAL ROADWAY
message signs (only on.

Mone—| never change a
trip once it has begun

Highway advisory radio
[AM stations used only for...

[
17.9°% {54)

17.5 % {53)

Mobile “apps™
[e.g.. iPhone or Droid..

On-board devices (e.g.,
Garmin, TomTom, Onstar)

nfebsites NOT on
mobile devices (e.q....

websites through
mebile devices

17.5 % {53)

169 % {51)

16.6 % {500

511 traveler informaticn
phone number

93 % (28)

Email, text alerts
or phone call by...

Social media sites (..
Facebook or Twitter]

86 7% (26

0% 20% 40 % 680%

Information type used to make decision to change trip while in transit

Traffic incidents 454 7% {137
|

437% {132
|

\nfeather information
(including smeg alers)

Roadworldconstruction
zones and road closures 41.1 % {124)
Yisual observation of #11% (126

traffic conditions

[
26.5% (30

Travel times

Alternate routes 2657 (30)

None—| never change a

trip once it has begun 219% {66)

149 % {45)

Special events 19.9 % {60}

Fublic safety information
[e.0.. Amber alerts...

Farking availability 106 % {32)

39% (2N

Live trafiic cameras

99°% (300

Safety information (e.g.,
"Buckle Up,” Signal when.

T
0% 0% 20% 30 % 40 %

M-7
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APPENDIX N

Supplemental Survey Results (6 Cities
Combined)

Supplemental survey (6 cities)

72 respondents who have changed a trip in the last 3 days.

What city do you live in or near?

B Detroit metro area
Mew York City metro
B area (including
MNew Jersey suburbs)
B Orlando metro area
Salt Lake City
= metro area
B San Francisco metro area
‘Washingten, D.C. metro
B area (including Maryland
and Virginia suburbs)
100 All Other Responses

N-1
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Typical trip changing behavior to or from work

. MNever
B 1-2 times a month
m 3-5 times a month

B b times a month or more

Mode of travel

driverof a vehicle? passendgerin avehicle? traveler using public
transportation
{e.q.. train, bus)?
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Traveler information sources used when changing a trip in the last 3 days

Fadio (&M, FM,
and satellite)

Mobile smartphone "apps™
(e.q., iPhone or...

Electronic HGHWAY
message signs (only...

niebsites NOT on mobile
devices (using a ..
Television

Highway advisory radio
(&M stations used only for...

Email, text alerts
or phone call by..

wiebsites through
mobile devices

511 traveler information
phone number

Social media (eqg.,
Twitter, Facebook)

On board devices (e.g.,
Garmin, TomTom, Onstar)

Electronic LOCAL ROADMWAY
signs [only on local...

264 %

9%

M2

20%

N-3
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Traveler Information types used when changing a trip in the last 3 days

Traffic incidents

Travel imes

Alternate routes

Roadworkiconstruction
zones and road closures

Visual observaton of

traffic conditions 319%

Weather information

{including smog alerts} 26%

Public safety information

[e.g.. Amber.. 125%

Live traffic cameras 1%

Parking availability

Special events 697%

Safety information (e.g..
“Buckle up,” “Signal...

I
0% 10 % 20% % 40%

Desired traveler information sources

Mgobile smartphone “apps”
[e.g., iPhone or...

Fadic (&M, FM,
and satellite)

Electronic HIGHWAY
message signs (only..

Email, text alers
or phone call by._..

On board devices (2.0,
Garmin, TomTom, Onstar)

Electronic LOCAL ROADWAY
signs [only on local...

wiebsites through
mobile devices

websites NOT on mobile
devices (usinga..

Television 236%

Highway advigcry radic
[AM stations used only for...

Social media (e.q..
Twitter, Facebook)

511 traveler information
phone number

L T
0% 20% 0% 4%

0%

N-4
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Desired traveler information types

Treffic incidents o i3 A

Alternate routes 3%

Roadworkiconstruction
zones and road closures

Travel imes

Live reffic cameras

Visual observation of
traffic conditons B3I%
Weather information
{including smwoq alers} 6%
Special events

Public safety information
(e.g.. Amber..

Parking availability 139%

Safety information (e.q.,
“Buckle up,” "Signal... 25%

T T
0% 2% 40 %

Copyright National Academy of Sciences. All rights reserved.
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Features, Guidance, and Future Facilitation
of an Effective Tl Program

(1) Features of
effective Tl
Program

(2) Guidance on assessing
Tl effect on trip behavior

(3) How agencies can facilitate Tl

in future

e Emphasis on providing information
that allows traveling public to
mafe better travel decisions

e  Real-time information is provided
concerning transportation system
status including non-recurrent

events (e.g., incidents and roadwork
and planned events (e.g., roadwork

and special events)

(0]

OO0OO0OO0OO0OO0OO0OO0o

Roadwork/Construction
Zones

Weather Information
Special Events
Parking Availability
Travel times

Travel reliability

Traffic incidents
Roadway CCTV video
Roadway condition
status

e A wide array of information
dissemination methods are used

(0]
(0]

o

o

Dynamic message signs
Highway Advisory Radio (if
implemented correctly)

511 System
Desktop/laptop/mobile
websites

Social media

Mobile apps

Onboard devices (OEM &
other)

Commercial media

(radio and TV)

e TI programs incorporate ongoing
evaluation techniques

0

Traveler surveys

Assessing the use and impact of a
TT system goes beyond call volumes
and web page hits. It is necessary to
gather qualitative information
tailored to an area.

A combination of low-cost
methods is necessary and
optimal for understanding the
complex nature of responses to
TT systems.

“Toolbox” approach (in

order):
Focus groups targeting
certain travelers; tested and
developed on populations
of interest; moderatot’s
guide; recording
Traveler logs—pilot
testing, focus on travel
behavior; look for shifts in
planned route, pre-trip and
en-route behavior,
outcomes, and perceived
benefits
Targeted surveys (including
web-based)—deployed
with off-the-shelf software;
cognitive interviewing and
item development; target
relevant census tracts and
corridors; recruitment from
mail-outs and survey panels
Interviews—question path
piloted and constructed
based on survey and focus
group questions
Use available data where

Readily Attainable

Make agency data accessible to developers,
media outlets, universities, and others
without severe bureaucratic navigation

0 Design agency databases/systems

such that data is accessible

Actively support provision of agency
data/information to ptivate sectot to support
additional dissemination mechanisms (e.g., in-
vehicle devices)
Consider use of new data sources (e.g., third
party probe data) to supplement agency data
sources for supporting TT as well as other
operations and planning functions
Program funding to support ongoing T1T
evaluation work
Conduct and sponsor research to develop
effective techniques to quantify operational
impacts of TI programs
Support a wide range of distribution
mechanisms/opportunities
Incorporate into TT Program a focus on the
customers expetience/use of TI — actively
manage and evaluate TT content from traveler
use perspective
Stay abreast and make continued use of social
network and new technologies to make TI
consumable for travelers
Improve the reliability, timeliness, and quality
of existing agency disseminations resources
(e.g., highway advisory radio, DMS, etc.)
Partner with neighboring agencies to fuse data
from multiple sources to provide the best,
most complete information to the traveler.

Looking Farther into the Future

O-1
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(1) Features of
effective Tl
Program

(2) Guidance on assessing
Tl effect on trip behavior

(3) How agencies can facilitate Tl
in future

0 Web statistics
0 511 Call statistics
0 E-mail/web forms
0 Traveler Focus Groups, .
Interviews, and Logs
e TI content is evaluated for
effectiveness including:

0 Information timeliness,

accuracy, availability, and
accessibility

0 Decision-making
- Departure time
= Destination choice
= Mode choice
ol Pre-trip and en-

route route choice
e TTis assessed for its impact on
transportation system
performance using a variety of
measures:

0 Vehicle-hours of delay
Person-hours of delay
Travel time
Speed
Throughput
Travel time index
Planning time index
Buffer index
Duration of congestion
Cost benefit or ROI
e TT should align with demands of

the public:

0 Targeted, local, relevant

to the consumer

0  Easy to access and use

0 Source/medium should

be accessible while on
the road, and match the
prevailing laws

O O0OO0OO0OO0OO0OO0OO0OO0

0  Clear, concise,
trustworthy information
that is accurate and
reliable

0  Special event or
emergency information
that can drastically affect
routes is vital

0  Use of technologies that
are widely available to
everyone and easily
implemented (e.g., radio)

OO O0OO0Oo

possible—traffic and
congestion data, usage data
already being collected
In order to develop a profile of
TT effects on trip behavior and
TT usage in an area, the
following should be collected
(via combination of methods):
Traveler type (e.g.,
commuters, eldetly,
frequency of TI use,
technology use)
Information type (e.g., travel
time, congestion levels,
incident information,
weather)
Information source or media
used (e.g., mobile apps,
websites, radio, TV, highway
signs)
Temporal information need
(e.g., pre-trip, near trip, en-
route)
Traveler perception of
quality, accuracy, teliability,
availability
Information comprehension
Effect on travel behavior
Likeability/satisfaction
Frequency of use
Traveler perception of risk
(e.g., distraction of mobile
devices)

Integrated multisource and multimodal data on
a regional level

Intuitive, location and mode option specific
information

Anticipation of traveler’s specific information
needs based on location, time of day, typical
individual historical travel patterns

Improved agency operations with robust and
comprehensive

Real-time user updates

Develop information to be disseminated
through an in-vehicle device or docked
smartphone that incorporates a wide variety of
real-time traveler information

0-2
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