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This chapter provides a definition of accessible pedestrian signals and an overview of
their use. This chapter also includes an overview of accessible pedestrian signal (APS)
standards development in the United States and current guidance on the use of APS
devices.

Appendix A includes the portions of the Manual on Uniform Traffic Control Devices
(1) and the Draft Public Rights-of-Way Accessibility Guidelines (2) that pertain to APS.

Accessible Pedestrian Signals

What Is an Accessible Pedestrian Signal?

According to the Manual on Uniform Traffic Control Devices (MUTCD), an
accessible pedestrian signal (APS) is a device that communicates information about
pedestrian timing in nonvisual format such as audible tones, verbal messages, and/or
vibrating surfaces (/, Section 4A.02).

According to the Draft Guidelines for Accessible Public Rights-of-Way (Draft
PROWAG), an APS is a device that communicates information about the “Walk™ phase
in audible and vibrotactile formats (2, R105.5).

Note that the Draft PROWAG definition states that an APS provides information in
both audible and vibrotactile formats, while the MUTCD says an APS provides

information in audible formats “and/or” vibrating surfaces.
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Figure 1-1. Examples of pushbutton-integrated accessible pedestrian signals from

various manufacturers.

APS devices are known by different names in different countries, including the

following:

Acoustic signals,

Audiotactile signals,

Audible pedestrian signals,

Audible traffic signals,

Audible pedestrian traffic signals, and

Audible crossing indicators.

Major Functions of APSs

APSs can provide information to pedestrians about

The existence and location of the pushbutton that activates the “Walk™ signal (Figure
1-1),

The beginning of the walk interval,

The direction of the crosswalk and the location of the destination curb,

Intersection street names in braille, raised print, or speech messages,

Intersection signalization with a speech message, and
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e Intersection geometry through tactile maps and diagrams or through speech messages.

Benefits of APSs
Research has found that APSs improve crossing performance by blind pedestrians.
The devices
e Allow more accurate judgments of the onset of the walk interval,
e Reduce the number of crossings begun during the “Don’t Walk™ interval (flashing
“Don’t Walk”),
e Reduce delay, and

e Result in significantly more crossings being completed before the signal changes.

In addition, sighted pedestrians also begin crossing faster at intersections with APSs.

(See Appendix C for details of research.)

Use in the United States
Although audible crossing indicators have been available for more than 25 years, they
have not been commonly installed in the United States. This is probably attributable to
the following two factors:
e Disagreement among blind people on the need for, and effectiveness of, audible
pedestrian signals, and

e Noise pollution and consequent community opposition.

In the past 10 years, changes in intersection design and signalization (see Chapter 3)
have affected the traditional street crossing techniques used by blind pedestrians, making
the pedestrian phase harder to recognize for those who cannot see the visual pedestrian
signal. In addition, it has become essential to cross during the pedestrian phase at many
intersections. These changes have led to more requests for accessible pedestrian signals
and to increased advocacy for their installation in recent years.

In addition, developments in technology have occurred. New types of accessible
pedestrian signals, which provide more information and address some of the noise

concerns, are now available in the United States.
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In Japan, Australia, and some European countries, APS devices have been routinely
installed at many intersections for at least 20 years. Information about policies in those

countries is included in Chapter 10.

History of Accessible Pedestrian Signals in the United States

Although there are reports of audible pedestrian signals in the United States as early
as 1920, they were not included in U.S. standards and regulations until the MUTCD 2000
(3). Typical devices were bells or buzzers designed by engineers in response to requests
from individuals who were blind. The earliest reported installations were near schools for
the blind.

Mass marketing of accessible pedestrian signals first occurred in the 1970s, when
cuckoo/chirp signals were mounted on pedestrian signal heads (pedhead-mounted APS).
These signals, based on a Japanese system, emitted sound from an overhead speaker only
during the walk interval, and the speakers were typically aimed toward the opposite end
of the crosswalk (Figure 1-2).

Other types of devices that had been developed in Europe and Australia were not

marketed in the United States (see sections on Sweden and Australia in Chapter 10).
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Figure 1-2. Pedhead-mounted APS. The speaker is mounted on top of the pedestrian

signal head.

Controversy Over the Use of Accessible Pedestrian Signals

Early installations of APSs generated complaints about noise from residents living
near the signals. In addition, the two main consumer groups representing blind people—
the American Council of the Blind (ACB) and the National Federation of the Blind
(NFB)—disagreed about the need for accessible pedestrian signals. Until the early 1990s,
ACB supported use of APSs as a means of providing additional information at all
intersections, while NFB opposed all use of APSs.

Each of these consumer groups has a membership of approximately 25,000 people,
which combined represents less than 1% of people who are blind or who have low vision
in the United States. Their disagreement was often very confusing to community officials
who were trying to determine the best course of action. Although NFB now states that
APSs should be used in some situations, the organization is still opposed to “wholesale”

installation at every intersection.
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Problems with Pedhead-Mounted APS

Pedhead-mounted APS devices provide limited information. The two-sound system
(cuckoo/chirp) provides an ambiguous indication of “Walk™, and it requires blind
pedestrians to know their direction of travel at all times.

The devices also only provide sound during the walk interval. While the signal sound
is loud and is intended to provide directional guidance across the street, the short duration
of the walk interval at most locations means that the sound ends before pedestrians have
completed crossing.

The devices also fail to provide any information about the presence or location of the
pushbutton that activates the signal.

See Appendix C for more information about the research results.

Pushbutton-Integrated Devices
In the mid 1990s, accessible pedestrian signals that were integrated into the

pushbutton, similar to European and Australian systems, began to be available in the

United States (Figure 1-3). These signals provide audible indications at a relatively low

volume, which are intended to be heard at a distance 6 to 12 ft from the pushbutton.
Additional features of the devices include the following:

e Vibrotactile “Walk”indication, in addition to audible “Walk’’indications;

e Pushbutton locator tone, which repeats constantly at once per second to provide
information about the presence and location of a pushbutton;

e Tactile arrow that points in the direction of travel on the crosswalk; and

e Automatic volume adjustment, allowing the APS to respond to ambient sound and
provide louder indications when the traffic is louder and quieter indications when the

traffic is quiet.
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Figure 1-3. Pushbutton-integrated APS.

Proper Location

The functioning of a pushbutton-integrated APS is based on proximity to the
crosswalk location. The closer the APS is located to the departure location, the quieter it
can be. In addition, the vibrotactile indication and tactile arrow are not usable when

located too far back from the street. Figure 1-4 illustrates installation recommendations.
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Figure 1-4. Ideal Installation of a pushbutton-integrated APS—uwithin 5 ft of the
crosswalk extended, within 10 ft of the curb, and separated by more than 10 ft from

other APSs on the corner, adjacent to a level landing.

Changes in intersection design, traffic, and signalization have affected the ability of
pedestrians who are blind to cross streets using traffic sounds, as discussed in detail in

Chapter 2.

Accessible Pedestrian Signals Currently Available in the United States

Accessible pedestrian signals provide an auditory (tone or speech) indication of the
walk interval. Vibrotactile indication of the walk interval is required by the Draft
PROWAG, but not all APS devices are capable of providing vibrotactile indications.
Numerous other features are available, and detailed descriptions of the various features
can be found in Chapter 4.

In the previous version of this document, accessible pedestrian signals were described
as one of four design types: pedhead mounted, pushbutton integrated, vibration only, and
receiver based (4). These device design types were mainly categorized by the location
and type of “Walk”indication provided, although there were characteristic differences in
other features at that time. As technology has developed, several combinations of these
different types have emerged, and modifications have been made that prevent easy

grouping of devices into four “types.” A discussion of accessible pedestrian signals and
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their features using those terms becomes confusing. This guide, the Draft PROWAG, and

the MUTCD all recommend accessible pedestrian signals that have audible and

vibrotactile “Walkindications, which are only available when APS is integrated into the
pushbutton. However, other features, such as additional beaconing speakers, may also be
provided.

In this guide, the labeling of types of accessible pedestrian signals has generally been
dropped, except in this chapter and in Chapter 9. The types are described here for
clarification and as background information. Some manufacturers and distributors may
continue to use these terms to describe available products.

Pushbutton-integrated APS devices have the following characteristics:

e They are common in Europe and Australia and are rapidly becoming common in the
United States.

e The speaker and vibrating surface are located at the pushbutton.

e A regularly repeating quiet locator tone provides information about the presence of
the pushbutton and its location (during the flashing and steady “Don’t Walk”
intervals).

e The pushbutton locator tone and “Walk” indication volumes respond to ambient
sound.

e The volume is typically adjusted so it can be heard only at the beginning of
crosswalk.

e They may provide other information about the name of streets, the geometry of the

intersection, or signalization.

Pedhead-mounted accessible pedestrian signals can be described as follows:

e They are the most common type installed between 1960 and 2000 in the United
States.

e The speaker is mounted on top of the pedestrian signal head.

e A bell, buzzer, cuckoo, chirp, tone, or verbal message is audible during the walk
interval only.

e Because it is usually intended to be heard across the street and to act as a beacon, it is

thus relatively loud.
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Receiver-based APS devices typically have the following features:

e The message is transmitted by infrared or LED technology from the pedestrian signal
to a personal receiver held by the individual.

e Blind pedestrians must have and use the appropriate receiver for the technology
installed.

e It may provide other information about the name of streets, geometry of the

intersection, direction of travel, and address information.

With vibrotactile-only accessible pedestrian signals, either the arrow on the
pushbutton housing or the pushbutton itself vibrates during the walk interval. Such
devices are no longer available in the United States, and they do not conform to the Draft

PROWAG.
U.S. Legislation, Standards, and Guidance Applicable to APS

Transportation Equity Act for the 21st Century

The Transportation Equity Act for the 21st Century (TEA-21) states that pedestrian
safety considerations should be included in new transportation plans and projects.

Section 1202(g)(2) of the act directed that safety considerations “...shall include the
installation, where appropriate, and maintenance of audible traffic signals and audible
signs at street crossings.”

TEA-21 also required the Federal Highway Administration (FHWA) to develop
guidance on pedestrian and bicycle facility design. The resultant Policy Statement on
Accommodating Bicyclists and Pedestrians in Transportation Projects includes the
following statement: “Sidewalks, shared use paths, street crossings (including over- and
undercrossings), pedestrian signals, signs, street furniture, transit stops and facilities, and
all connecting pathways shall be designed, constructed, operated and maintained so that

all pedestrians, including people with disabilities, can travel safely and independently”

).
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MUTCD
The MUTCD includes two sections on accessible pedestrian signals—Section 4E.06,

Accessible Pedestrian Signals, and Section 4E.09, Accessible Pedestrian Signal
Detectors. In addition, Section 4D.03, Provisions for Pedestrians, addresses the need for
accessible pedestrian signals in the following standards and guidance:

“Standard:

The design and operation of traffic control signals shall take into

consideration the needs of pedestrian as well as vehicular traffic. If

engineering judgment indicates the need for provisions for a given

pedestrian movement, signal faces conveniently visible to pedestrians

shall be provided by pedestrian signal heads or a signal face for an

adjacent vehicular movement.

Guidance:

Safety considerations should include the installation, where appropriate, of

accessible pedestrian signals (see Sections 4E.06 and 4E.(09) that provide

information in nonvisual format (such as audible tones, verbal messages,

and/or vibrating surfaces).” (/)

Section 4E.06 includes standards for APS use, guidance on installation of APSs, and
standards and guidance on “Walk”’indications and features of APS. Section 4E.09
provides standards and guidelines that address features and locations of accessible
pedestrian signal detectors (pushbuttons), pushbutton locator tones, and volume of
signals.

The Federal Highway Administration publishes the MUTCD, with revisions made on
a regular basis. Major input to the MUTCD is provided by the National Committee on
Uniform Traffic Control Devices (NCUTCD), which meets twice a year to consider
revisions.

Changes to the MUTCD are published in the Federal Register as a Notice of
Proposed Rulemaking, which is followed by a comment period and other standard federal
rulemaking procedures. The next major revision of the MUTCD is expected to be

completed in 2009, and the NCUTCD has recommended major revisions to the sections
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on APSs for that edition. A Notice of Proposed Amendments was published in January
2008 (6).

The current MUTCD sections on APSs and the revisions proposed by the NCUTCD
are included in Appendix A.

Section 504 of the Rehabilitation Act of 1973
The requirement for nondiscrimination on the basis of disability dates from well
before the 1998 TEA-21 or the 1990 Americans with Disabilities Act. Section 504 of the
Rehabilitation Act of 1973 prohibits discrimination on the basis of disability in programs
and activities receiving or benefiting from federal financial assistance.
“No qualified handicapped person shall...be denied the benefits of...any
program or activity that receives or benefits from Federal financial

assistance administered by the DOT.” (Rehabilitation Act, 1973)

The act specifically requires the installation of curb ramps on federally funded

projects.

Americans with Disabilities Act of 1990

The Americans with Disabilities Act (ADA) is a landmark law that protects the civil
rights of persons with disabilities. It prohibits discrimination on the basis of disability in
employment, state and local government services, transportation, public
accommodations, commercial facilities, and telecommunications. The ADA has five
parts, as follows:
e Title —Employment
e Title II—Public services
e Title III—Public accommodations and commercial facilities
e Title [IV—Telecommunications

e Title V—Miscellaneous

The ADA applies to all programs and facilities of state and local government,
regardless of funding source. Guidelines for implementation of each part of the ADA

were developed by the agencies charged with that responsibility.
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The U.S. Access Board (formerly known as the Architectural and Transportation
Barriers Compliance Board), an independent federal agency devoted to accessibility for
people with disabilities, develops and maintains accessibility guidelines for buildings,
facilities, technologies, and transit vehicles covered by Titles II and III of the ADA.
These guidelines are known as the ADA Accessibility Guidelines (ADAAG) (7).

The ADAAG serves as the basis of enforceable standards issued by the U.S.
Department of Justice (DOJ) and the U.S. Department of Transportation (USDOT)

The implementing regulations for Title II of the ADA require state and local
government programs and properties to be accessible to persons with disabilities.

ADAAG provides minimum technical provisions for access. The guidelines
implementing the ADA were published in 1991 and were adopted as final rule (an
enforceable standard) by the DOJ and USDOT in 1992. Section 14, Public Rights-of-

Way, was not, however, issued as a final rule at that time.

ADA Standards Development Process
The development of accessibility standards is a long process, with numerous

opportunities for public input and comment. The development of public rights-of-way

standards is under way, but will probably not be completed for several more years. The
following steps are involved in developing accessibility standards for public rights-of-
way:

e A Public Rights-of-Way Access Advisory Committee (PROWAAC) was formed by
the Access Board in 1999 to develop recommendations for public rights-of-way.

e Recommendations were provided in a 2001 report to the Access Board, Building a
True Community: Final Report—Public Rights-of Way Access Advisory Committee
(8). Discussion and advisory notes in that document may be helpful in understanding
some of the provisions in the Draft PROWAG.

e The Access Board took the PROWAAC recommendations and developed the Draft
PROWAG, which was first published on June 17, 2002, for comment. A revised draft
was published on November 23, 2005. The APS sections of the Draft PROWAG are
included in Appendix A.
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This draft will be followed by a regulatory analysis of the cost of implementing the
rule and development of text, commentary, figures, and preamble of guidelines. After
approval of a rule by the Access Board, the regulatory analysis and rule will be
reviewed by the Office of Management and Budget before release for publication.

A Notice of Proposed Rulemaking (NPRM) will be published in the Federal Register.
After publication of the NPRM, comments will be solicited from the public, and staff
and the Access Board will evaluate the comments and propose any changes deemed
necessary. After that, final guidelines will be approved and issued by the Access

Board and eventually adopted as standards by DOJ and USDOT.

Information about the process and progress of development of the guidelines is

available at www.access-board.gov, under ‘“Public Rights-of-Way.”

Responsibility under ADA Implementing Regulations

ADA implementing regulations require programs of state and local governments to be

accessible. Barden v. Sacramento, a 2004 court decision, defined sidewalks and street

crossings as programs and facilities of state and local government; thus, they must be

accessible under Title II of the ADA.

Several specific sections of the ADA implementing regulations require accessibility:

Section 35.151, New Construction and Alterations, states that “Each
facility...constructed by, on behalf of, or for the use of a public entity shall be
designed and constructed in such manner that the facility...is readily accessible to and
usable by individuals with disabilities...”

“Readily accessible to and usable by” means that it can be approached, entered, and
used easily and conveniently by individuals with disabilities (including mobility,
sensory, and cognitive impairments). As stated in the preamble to the regulation, “To
the extent that a particular type or element of a facility is not specifically addressed

by the standards, [the above] language...is the safest guide” (9).
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e Section 35.160, General, states: “A public entity shall take appropriate steps to ensure
that communications with...members of the public with disabilities are as effective as

communications with others.”

The bottom line is that ADA requires newly constructed facilities to be accessible
even if there are no specific guidelines covering that type of facility. ADA compliance is

a civil rights issue.

Draft PROWAG Sections on APS
Section R208 of the Draft PROWAG requires accessible pedestrian signals be used
where pedestrian signals are installed. Section R306 provides specifications regarding
walk interval indications, location of devices, volume, pushbutton locator tones,
pushbutton operation, size and contrast, signs and tactile arrows, and optional features.
Further description and details can be found in Chapter 6 of this guide.)
In a memo published January 26, 2006, FHWA states the following:
The Draft Guidelines are not standards until adopted by the U.S.
Department of Justice and the U.S. Department of Transportation. The
present standards to be followed are the ADA Accessibility Guidelines
(ADAAG) standards. However, the Draft Guidelines are the currently
recommended best practices, and can be considered the state of the
practice that could be followed for areas not fully addressed by the present
ADAAG standards. Further, the Draft Guidelines are consistent with the
ADA’s requirement that all new facilities (and altered facilities to the
maximum extent feasible) be designed and constructed to be accessible to

and useable by people with disabilities.(/0)

Note: The “Draft Guidelines” to which the FHWA memo refers are referred to as

“Draft PROWAG” throughout this guide.
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CHAPTER 2

Travel by Pedestrians Who Are Blind or Who Have

Low Vision

BlINANESS ANG ViISION LLOSS ...ttt b ettt b bbbttt b et et b et nb et 2
Travel Tools and Techniques of People Who Are Blind or Who Have Low Vision...........ccccccceienennne. 6
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Changes in the Travel ENVIFONMENT............ccov ettt sresre e naesaeneenaennens 12
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This chapter provides demographic information about individuals who are blind or
who have low vision, as well as information about types of vision loss. Travel techniques
are explained, and the effect of changes in traffic control and signalization on the travel

of pedestrians who are blind or visually impaired is discussed.
Blindness and Vision Loss

Definitions

Visual impairment is defined as a functional limitation in seeing, including
“nonsevere limitation” (difficulty seeing words and letters), and “severe limitation”
(unable to see words and letters).

Legal blindness is a level of visual impairment defined in law, which is used to
determine eligibility for government disability benefits. Legal blindness refers to a central
visual acuity of 20/200 or less in the better eye with the best possible correction, as
measured on a Snellen vision chart, or a visual field of 20 degrees or less.

Vision correctable to 20/20 with at least 180-degree field is considered “normal”
vision. A simplified explanation of visual acuity is that a person who is legally blind with
20/200 vision sees at approximately 20 ft what a person with 20/20 vision sees at 200 ft.
A person with a visual field of 20 degrees or less is able to see no more than a 20-degree

field without scanning.

Types of Vision Loss
General types of vision loss include
e Reduced acuity,
e Restricted fields (central or peripheral),
e Combination of reduced acuity and restricted fields, and

e Total blindness, or light perception only.
Reduced acuity can refer to a large range of functional vision, from vision tested as

20/20 to totally blind. Lighting and contrast affect functional vision and are not reflected

in the clinical measurements.
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The general category of restricted fields can be further divided into central field loss

and peripheral field loss.

Reduced Acuity
Figure 2-1 represents a street crossing as it might be seen by a person with general
reduced visual acuity. An overall loss of acuity, sensitivity to glare, and loss of contrast

sensitivity is common in the elderly population.

Figure 2-1. A street crossing as might be seen by a person with general reduced

visual acuity.

Central Field Loss
Individuals with a central field loss usually will have difficulty seeing pedestrian
signals, some signs, and details directly in front of them (Figure 2-2). Central field loss is

typical of macular degeneration, the leading cause of blindness in those over 60.
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Figure 2-2. The same street crossing as in Figure 2-1, but now as might be seen by a

person with central field loss.

Peripheral Field Loss

Individuals with peripheral field loss, sometimes referred to as tunnel vision, may
clearly see details directly in front of them, but have difficulty with objects and signs off
to the side. In addition, depth perception is often impaired (Figure 2-3). Glaucoma and

retinitis pigmentosa are the main causes of peripheral field loss.

Figure 2-3. A street crossing as might be seen by a person with peripheral field loss.
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Decrease in Attentional Field

Research by Brabyn et al. demonstrated that over age 60 the prevalence of problems
detecting objects in the peripheral visual field increases dramatically (/7). This is known
as a decrease in attentional field, and it may be present with or without other types of
visual impairment. By age 90, 40% of people have an attentional field of less than 10
degrees left and right. Thus, if they are looking at a pedestrian signal head, they are likely
to be visually unaware of vehicles that may be turning across their path of travel until it is

too late to take appropriate action.

Total Blindness or Light Perception

Individuals who are considered totally blind usually cannot see any difference in light
and dark. Individuals who have light perception may be able to tell if it is dark or light
and to determine the direction of a bright light source, but they do not have vision that is

usable for discerning objects or a travel path.

Prevalence of Blindness

Different sources provide different estimates of the prevalence of blindness in the
United States. There is no registry of individuals with vision loss, and different
methodologies are used to derive estimates.

Adams et al. estimate that 8.3 million (3.1%) Americans of all ages are affected by
some degree of vision impairment (/2).

According to the Centers for Disease Control and Prevention (CDC), more than 1
million Americans are legally blind, and 12 million are visually impaired. The number of
blind and visually impaired people is projected to double by 2030 (13).

A Lighthouse National Survey found that 8.7 million (9%) Americans age 45 and
older report a severe vision impairment, defined as an inability to recognize a friend at
arm’s length even when wearing corrective lenses, an inability to read ordinary
newspaper print with corrective lenses, poor or very poor vision even when wearing
corrective lenses, or blindness in both eyes (/4).

A survey by Statistics Canada reported that 635,000 Canadians identified themselves
as having a “seeing disability” (/5). Of those Canadians reporting a seeing disability,

e 511,000 were adults living in households,
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e 94,000 were adults living in institutions, and

e 30,000 were children age 14 and under.

Area of Residence

Of people with vision impairments, 33% live in cities, 37% live in suburbs, 28% live
in nonmetropolitan areas (e.g., small towns), and 1% live in farm areas (/6). In
comparison with the general population, persons who are visually impaired are somewhat
underrepresented in the suburbs (i.e., 48% of the general population lives in suburbs

versus 37% of the visually impaired) and overrepresented in cities.

Travel Tools and Techniques of People Who Are Blind or Who Have Low
Vision
People who are blind or visually impaired make choices when it comes to traveling.
At any given time, they can travel using
¢ A human guide, which involves holding onto someone's arm;
e A long white cane that identifies and helps avoid obstacles or elevation changes;
e A guide dog;
e Special optical or electronic aids; or

e No additional aid.

The choice of tools depends on the extent and nature of visual impairment, personal
preference, lighting, and familiarity with the area.

To travel independently, people with visual impairments use whatever vision they
have, auditory and tactile information, and any gathered knowledge of an area to keep

track of their location and make travel decisions.

Human Guide
At one time or another, most people who are blind will make use of the human guide
technique (sometimes referred to as a sighted guide), in which a person with sight serves

as a guide to a person who is blind or visually impaired.
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Long White Cane

Many individuals who are blind or visually impaired use a long white cane as a
mobility device. In the most common technique, the cane is extended and swung back
and forth across their body in rhythm with their steps to provide information about the
environment directly in front of them, such as elevation changes or obstacles (Figure 2-
4).

In another technique, often used by people with low vision, the cane is held
diagonally across their body, with the tip about an inch above the ground. When those
individuals are unsure about what they are seeing, they use the cane to check the object or

sidewalk surface.

Figure 2-4. Pedestrian with long white cane.

Guide Dogs

Guide dogs are carefully trained service animals used as travel tools by approximately
2% of people who are blind (Figure 2-5). The dog responds to the commands of its
handler, such as “right,” “left,” and “forward.” The dog guides the handler around
obstacles and stops at curbs or stairs. The handler must, however, know where they are
going and must make decisions about the proper time to begin a street crossing. Dog
guides move in response to directions from their handlers, but may disobey commands to

avoid danger.
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Figure 2-5. Pedestrian with guide dog.

No Aid

Not all persons considered blind use a long white cane or a guide dog. People who are
visually impaired often rely on their remaining sight and auditory and tactile cues in their
surroundings for orientation and travel. Some may also use aids such as telescopes for

specific tasks.

Orientation and Mobility Training

Many pedestrians who are visually impaired or blind have received orientation and
mobility (O&M) training from an O&M specialist (Figure 2-6). O&M specialists usually
have an undergraduate or graduate degree in teaching travel skills to persons who have
visual impairments.

Orientation is the ability to understand where one is located in space, and mobility
refers to being able to travel through that space safely. The goal of most O&M training is
to prepare a person who is visually impaired to travel in a variety of environments, both
familiar and unfamiliar, and to assess new intersections and travel new routes (Figure 2-
6). It is important to note that orientation training and assistance is not provided for every

route that a person who is blind needs to travel.
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Figure 2-6. Visually impaired pedestrian crossing street with O&M specialist.

How People Who Are Blind or Visually Impaired Cross Streets

Techniques and cues used in crossing streets are diverse and vary by the type of
location and by the individual and his or her level of vision. Individuals who are blind or
visually impaired often travel to unfamiliar areas and intersections, and they gather
information from available sources in order to travel safely.

The following discussion describes typical techniques used at unfamiliar
intersections. Although pedestrians who are blind probably travel mostly on routes with
which they are familiar, it is not uncommon for bus drivers or taxi drivers to provide
incorrect information about a location or to drop off a person at a slightly different
location than expected. It is thus necessary for blind pedestrians to regularly confirm
location and other information using nonvisual techniques.

Once pedestrians who are blind are familiar with an intersection, they do not usually
need to analyze the intersection and traffic control system at length every time. They may
still, however, need to listen long enough to determine that they are at the correct location
and that the signal is functioning as usual. They will still need to detect the street, align to
cross, identify the walk interval, and maintain alignment while crossing. Accessible
pedestrian signals can particularly assist with the task of identifying the walk interval

both at familiar and unfamiliar locations.
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Detecting the Street

The information first needed by pedestrians who are blind is “Have | arrived at a

street?” People who are blind or visually impaired use a combination of cues to

recognize the street edge. These may include

Curb or the slope of the ramp,

Truncated dome detectable warnings, if available,

End of building line and open sound of the intersection,

Sound of traffic on the street beside them (the parallel street),

Sound of traffic stopping on the street they are approaching (the perpendicular street),
Presence of pedestrians, and

Presence of an intersecting sidewalk.

Identifying the Street

The information next needed for decision making at unfamiliar intersections is

“Which street is this?”” This information is only occasionally provided in an accessible

format.

Pedestrians who are visually impaired develop a mental map and keep track of where

they are within that map, usually by counting blocks and street crossings. Where

necessary and available, assistance is sometimes sought from other pedestrians.

Analyzing Intersection Geometry

The next information needed is “What is the geometry of this intersection?”” The

pedestrian needs to know the answers to the following questions:

Is my destination curb straight in front of me, or must I angle to the left or right to
reach it?

How many streets intersect here?

How wide is this street?

Should I expect to encounter any islands or medians as I cross this street?

Am I standing within the crosswalk?
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This information may be immediately available to pedestrians having full vision, but
pedestrians who are blind may find it impossible to determine this information by
listening to traffic patterns. Incorrect or missing answers to any of these questions may

result in the pedestrian missing the destination curb or median.

Analyzing the Traffic Control System
Next, pedestrians with visual impairments need to know “What is the type of traffic

control system at this intersection?”” They must be able to determine answers to the

following questions:

e Is this a signalized intersection?

e Do I need to push a button to actuate the walk interval? If so, where is the button?

e s the button close enough to the crosswalk that I will have time to push the button,
position myself correctly at the crosswalk, and reestablish my alignment facing the
destination curb before the onset of the walk interval?

e  Which button controls the walk interval for the street I want to cross?

e Does it stop traffic on one street, or all traffic?

e Do cars still turn during the walk interval?

e Is there a second button on the median or crossing island that I must push?

e Will there be a surge of parallel traffic telling me the walk interval has begun? Will I

be able to hear it over other, concurrent traffic sounds?

Techniques for gathering this information include listening to traffic patterns through
several signal cycles and searching the sidewalk area for poles with pushbuttons. Missing
information for any of these questions may result in failure to use pedestrian pushbuttons,
not beginning the crossing during the walk interval, not completing the crossing before
perpendicular traffic begins moving, and crossing at times other than the pedestrian

phase.

Aligning to Cross
Before starting to cross, the pedestrian must align to cross or choose a heading for the
crossing. Typical techniques for this task include maintaining the alignment used on the

approach to the intersection and listening to parallel traffic through a signal cycle to
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confirm alignment to parallel traffic. The need to use pedestrian pushbuttons often
prevents the use of parallel traffic for alignment. After pushing the button, the pedestrian
must cross on the next pedestrian phase, which is usually the next time that traffic begins

moving parallel to the pedestrian’s crosswalk.

Identifying the Walk Interval

After determining the geometry of the intersection, aligning to face the destination
curb, determining that the intersection is signalized, and having pushed a button, where
necessary, pedestrians who are blind need to know “When does the walk interval
begin?”

In the most common technique for crossing at signalized intersections, pedestrians
who are blind or visually impaired begin to cross the street when there is a surge of traffic
on the street parallel to their direction of travel. This technique is dependent on the
presence of traffic and on consistent signal phasing. Various types of phasing and
intermittent or low volumes of traffic traveling parallel to the pedestrian may affect the

reliability of the technique.

Maintaining Crossing Alignment

Once the pedestrian who is blind has begun to cross the street, the next question is
“Am | headed straight towards my destination curb?”

Traffic going in the same direction on the parallel street, if present, provides helpful
auditory guidance. In addition, pedestrians who are blind may use traffic waiting on the
perpendicular street as a partial alignment cue.

Turning traffic can, however, make it difficult to hear and align with the traffic
traveling straight through the intersection.

In the absence of traffic on the parallel street, pedestrians who are blind are more

likely to veer toward or away from the intersection.

Changes in the Travel Environment

In the past 20 years, significant changes in intersection geometry, signalization, driver
behavior, and the automotive technology have affected the ability of blind travelers in the

United States to use the above-mentioned techniques.
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Intersection Design Changes and Their Effect on Travel Techniques

Intersection design changes have had the following effects on travel techniques:
Wider streets require more precise alignment.

Large radius corners make alignment more difficult and increase crosswalk length.
Curb ramps and depressed corners make street detection and alignment difficult.
Medians and islands complicate wayfinding and alignment.

Presence of slip lanes and splitter islands requires crossing in gaps in traffic even at
signalized intersections.

Crosswalk alignment is not consistent.

Curb extensions, also called bulb-outs or intersection chokers, sometimes complicate
wayfinding.

Raised crosswalks and tabled intersections may obliterate the sidewalk/street

boundary.

Driver Behavior and Automotive Technology

Changes in driver behavior and vehicle technology also effect travel techniques, as

follows:

Aggressive and inattentive drivers are moving faster and are less likely to stop for
pedestrians.

Automotive technology, including hybrid and electric cars, has become quieter,
making vehicles harder to hear by pedestrians.

There is less pedestrian traffic in many areas, and drivers are less aware of

pedestrians.

Signalization Changes

Intersection signalization has become more complex. Details on signalization and the

effect on travel by pedestrians who are blind are provided in Chapter 3.
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This chapter provides a description of the terminology and characteristics of traffic
signals and intersection design. It is intended to educate O&M specialists who must
interact with the travel environment and with traffic engineers, but who may not be
familiar with all the terminology and design techniques.

Intersections and signals have become more complex, and it is important that O&M
specialists and blind travelers understand these changes. Skills and strategies used by
pedestrians who are blind or visually impaired to cross streets at signalized intersections
were developed at intersections that had pretimed signals, which meant the signal
changed on a regular basis. Signalization has become more complex with the introduction
of vehicular and pedestrian actuation and multiple signal phases. This increased
complexity has made some previously accessible intersections now inaccessible for
pedestrians with visual impairments.

It is essential that O&M specialists understand these changes so that the changes can
be incorporated into the curriculum, instructional techniques can be adapted in response

to these changes, and O&M specialists can better advocate for their consumers’ needs.
MUTCD Warrants and Signalization

What Is a Signal Warrant?

A warrant is a condition that an intersection must meet to justify a signal installation.
The MUTCD specifies eight “traffic control signal needs studies,” known as warrants.
The MUTCD advises, however, that “the satisfaction of a traffic signal warrant or
warrants shall not in itself require the installation of a traffic control signal” (/, 4C.01).

The final decision is to be made based on the traffic engineer’s judgment.

Process to Determine if a Signal Is Warranted

To determine whether or not an intersection warrants a traffic control signal, the
traffic engineer analyzes vehicle traffic volume, pedestrian activity, intersection crash
history, and the physical environment. The intersection analysis may include a review of
the following factors:
e Number of vehicles entering the intersection from all directions during 4-hour and 8-

hour periods;
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e Vehicular volumes during peak hours, classified by vehicle type for traffic movement
in all directions;

e Pedestrian volume on each crosswalk in all directions, including children, the elderly,
and/or persons with disabilities, during each hour of the day;

e Requests from participants attending nearby facilities and activity centers that serve
the young, elderly, and/or persons with disabilities;

e Posted speed limit;

e Physical layout; and

e Crash experience/history.

Different warrants require detailed analysis of different aspects of the above
information.

The current MUTCD can be downloaded from http://mutcd.fhwa.dot.gov.

Examples of Signal Warrants
Information on two of the signal warrants is included below to illustrate some of the

considerations.

Warrant 1— 8-Hour Vehicular Volume
Engineers evaluate the number of vehicles traveling through the intersection per hour;
a certain volume must be met in order to justify installation of a traffic signal. A complex
table is used, which includes the number of lanes of moving traffic for each approach,
vehicles per hour on the major street, and vehicles per hour on the higher volume minor
street approaches.
According to the MUTCD:
Standard:
The need for a traffic control signal shall be considered if an
engineering study finds that one of the following conditions exist for each
of any 8 hours of an average day:
A. The vehicles per hour given in both of the 100 percent columns of

Condition A in [Table 3-1] exist on the major-street and the
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higher-volume minor-street approaches, respectively, to the
intersection; or

B. The vehicles per hour given in both of the 100 percent columns of

Condition B in [Table 3-1] exist on the major-street and the higher-
volume minor-street approaches, respectively, to the intersection.

In applying each condition the major-street and minor-street volumes
shall be for the same 8 hours. On the minor street, the higher volume shall
not be required to be on the same approach during each of these 8
hours....

Option: If the posted or statutory speed limit or the 85th-percentile
speed on the major street exceeds 70 km/h or exceeds 40 mph, or if the
intersection lies within the built-up area of an isolated community having
a population of less than 10,000, the traffic volumes in the 70 percent
columns in [Table 3-1] may be used in place of the 100 percent columns.

(1, Section 4C.02)
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Table 3-1. Example of Signal Warrant 1.

Condition A—Minimum Vehicular Volume

Number of lanes for

moving traffic on each

major street

Vehicles per hour on

Vehicles per hour on higher-volume

minor-street approaches

approach (total of both approaches) (one direction only)
- Minor a b c a b c
Major Street 100%"| 80% 70% 100% 80% 70%
Street

1 1 500 400 350 150 120 105

2 or more 1 600 480 420 150 120 105

2 or more 2 or more 600 480 420 200 160 140

1 2ormore | 500 400 350 200 160 140

Condition B—Interruption of Continuous Traffic

Number of lanes for

moving traffic on each

Vehicles per hour on

major street

Vehicles per hour on higher-

volume

minor-street approaches

approach (total of both approaches) o
(one direction only)
H M inor a b c a b C
Major Street 100% 80% 70% 100% 80% 70%
Street
1 1 750 600 525 75 60 53
2 or more 1 900 720 630 75 60 53
2 or more 2 or more 900 720 630 100 80 70
1 2 or more 750 600 525 100 80 70

“Basic minimum hourly volume.

"Used for combination of Conditions A and B after adequate trial of other remedial measures.

C

community with a population of less than 10,000.

May be used when the major-street speed exceeds 70 km/h (40 mph) or in an isolated

Warrant 4—Pedestrian Volume

Engineers evaluate the level of pedestrian activity at an intersection to see if a signal

is warranted. The MUTCD describes Warrant 4 as being “intended for application where
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the traffic volume on a major street is so heavy that pedestrians experience excessive
delay in crossing the major street” (1, 4C.05).

As currently written, the warrant requires a fairly large volume of pedestrians
crossing at a location:

The need for a traffic control signal at an intersection or mid-block
crossing shall be considered if an engineering study finds that both of the
following criteria are met:

A. The pedestrian volume crossing the major street at an intersection
or mid-block location during an average day is 100 or more for
each of any 4 hours or 190 or more during any 1 hour; and

B. There are fewer than 60 gaps per hour in the traffic stream of
adequate length to allow pedestrians to cross during the same
period when the pedestrian volume criterion is satisfied. Where
there is a divided street having a median of sufficient width for
pedestrians to wait, the requirement applies separately to each

direction of vehicular traffic (Z, 4C.05).

In addition, “the Pedestrian Volume signal warrant shall not be applied at locations
where the distance to the nearest traffic control signal along the major street is less than
90 m (300 ft), unless the proposed traffic control signal will not restrict the progressive
movement of traffic” (1, 4C.05).

However, “the criterion for the pedestrian volume crossing the major roadway may be
reduced as much as 50 percent if the average crossing speed of pedestrians is less than

1.2 m/sec (4 ft/sec)” (1, 4C.05).
Intersection Signalization and Timing Plans

Intersection Signalization

Intersections are generally designed to provide optimal vehicle traffic flow. Timing
plans may be of the following two general types:
e Fixed time (or pretimed), or

e Actuated.
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A signal at a given intersection may be designed to change from actuated to pretimed
to flashing mode depending upon the following factors:
e Time of day (peak periods versus nonpeak periods),
e Day of week, and

e Malfunctions due to power outages.

It is important that O&M specialists understand signal design and terminology so they
might teach these concepts to their students.
There is some variability in timing plans in different municipalities and in different

locations, depending on the roadway needs and local practices.

Signal Design Terms
Phase—The right-of-way, yellow change, and red clearance intervals in a cycle that

are assigned to an independent traffic movement or combination of movements
Interval—The part of a signal cycle during which signal indications do not change.

e In other words, a phase is the time allotted to a specific movement, such as
northbound traffic, whereas an interval is how long the light stays green, yellow, or
red for vehicles or “Walk,” flashing “Don’t Walk,” or “Don’t Walk™ for pedestrians.

e Busier intersections typically have separate phases for left-turn movements (i.e.,
protected left turns). When a major road intersects a minor road, the green intervals
for the major road will be longer than those for the minor road to accommodate the
heavier traffic on the major road.

e Although the MUTCD gives specific definitions to “phase” and “interval,” these

terms are often used interchangeably by traffic engineers.

Cycle—Sum total of all phases at a signal.
e A cycle is timed from the start of one phase to the time when that same phase starts
again.

e Larger, busier intersections will commonly have longer cycles.

Pretimed (Fixed Time) Signals

Pretimed intersections operate in predetermined and predictable fashion.
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e The sequence of phases (often 30 s or longer) is repeated regularly, regardless of
traffic flow.

e The length of phases may change at different times of day, based on a consistent
timing plan; for example, one street may have longer phases at peak hours than at
nonpeak hours.

e Pretimed signals are still found in many locations, particularly in downtown areas.

Actuated Signals

Actuated signals change the length and/or the order of the phases in response to

variations in vehicle or pedestrian traffic. Actuated signals are used where traffic volumes

fluctuate or where it is desirable to minimize interruptions to traffic flow on the major

street. Detectors are often placed on minor roads and in turn lanes (see Figures 3-1 and 3-

2).

Detectors monitor traffic and send notifications to the traffic signal controller.
Detectors are most often inductive loops (electric), though they may also involve
magnetic, microwave, video, and other technologies.

Pushbuttons are most often used for pedestrian detection, although other “pedestrian
sensing”’ technologies (microwave, infrared, piezoelectric) are also used.

Because vehicular actuation allows the cycle to skip phases, pedestrians with visual
impairments cannot accurately predict, based on previous experience, when the
pedestrian phase will begin in the cycle.

Some actuated signals may provide very short phases to accommodate a single
vehicle, without provision of a pedestrian phase during that cycle. A pedestrian who
is blind and crossing parallel to that vehicle may not realize that a pedestrian phase is

not provided during that vehicle’s movement.

The extent of actuation is dependent on geometric and operational requirements, but

is generally categorized as either semiactuated or fully actuated.
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Figure 3-1. Vehicle detector loops in pavement.

Figure 3-2. Vehicle detector loop in pavement.
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Semiactuated Signals
Semiactuated signals are common at the intersection of a main road and a minor side

street.

e The main roadway signal stays green until a side-street detection is received, causing
the traffic signal to change (the “Walk” signal for crossing the main roadway may not
come on unless the pedestrian pushbutton is pressed).

e Vehicle detectors are in place only on the side street; pedestrian detectors are also
installed only on the side street.

e Pedestrian activation (usually with a pushbutton) tells the signal to provide a “Walk”
interval for pedestrians crossing the major street.

e The pedestrian signal for the site-street crossing may “rest in Walk™ (give the “Walk”
indication during the green signal for the major street) when no pushbutton is

installed.

Fully Actuated Signals

Fully actuated signals are common at the intersection of two main roads (arterials).
They are used when traffic volumes on each approach vary by time of day. Because they
allow phases within a cycle to be skipped when vehicles are not present, they minimize
delay.
e All movements/phases are actuated.
e Vehicle detectors are installed in all approach lanes.
e Pushbuttons are used to activate the “Walk™ signal at pedestrian crossings.
e Changing traffic volumes can result in different timing and sequencing of phases for

every cycle.
Basic Turning Phases

Protected Turn
A protected turn is made when no opposing through vehicular traffic or pedestrian
crossing is allowed. The protected turn is denoted by a green arrow (Figure 3-3).

e [t is typically activated by a vehicle detector.
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e The signal phasing “protects” vehicles by prohibiting any opposing movements,
including pedestrian movements.
e Protected turns require a separate signal phase, which leads to multiphase

signalization (more than two phases at the intersection).

Figure 3-3. Protected left-turn signal.

Permissive Turn

A permissive turn is made across an opposing flow of through vehicles and/or
pedestrians. This is the most common type of left-turn phasing at signalized intersections,
and it is used both when left-turn volumes are not excessive and when adequate gaps of
sufficient size exist in the opposing traffic to safety accommodate turns.

e It is typically denoted by a circular green (green ball) signal (Figure 3-4).

e The driver is “permitted” to cross the opposing through flow, but must identify

and select an appropriate gap in the opposing traffic stream through which to turn.
e The driver must also yield to pedestrians who are crossing lawfully within the

intersection.
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Figure 3-4. Permissive green ball signal.

Design of Turning Movements

Concurrent (Dual) Left Turns
Concurrent, or dual, left turns are where two directions of turning traffic (e.g.,

eastbound and westbound) proceed together while the opposing through traffic (e.g.,

northbound and southbound) is stopped (protected left-turn phasing).

Concurrent left-turn signals can be activated either before or after the opposing
through flows have had their green phase.

e If the left turn comes before the opposing through movement, it is called a “leading
left turn.” Leading left turns, which are much more common than lagging left turns,
can create safety problems for blind pedestrians, since the surging left-turn traffic
may be mistaken for the parallel through-traffic surge.

e If the left turn comes after the opposing through movement, it is called a “lagging left

2

turn.

Split or Nonconcurrent Phasing
Split phasing provides separate green time to vehicles on opposing approaches. In
typical signal design, the northbound and southbound through movements run
simultaneously, as do the eastbound and westbound through movements.
e At offset intersections and locations where there are heavy turn movements, split
phasing may be used to allow movements on each approach to move independently of

other approaches.
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e Pedestrian phases for parallel crosswalks will be activated at different times. The
pedestrian phase for a crosswalk will coincide with the through traffic movement
immediately adjacent to that crosswalk.

e  Where there is split phase timing, the surge of parallel vehicles beside the pedestrian
could be mistaken as indicating the onset of the “Walk” interval, and blind
pedestrians could thus cross into the path of left-turning vehicles. In addition, the
heavy flow of turning traffic could be mistaken for the surge of traffic on the street
beside the blind pedestrian, when the traffic is actually on the street the pedestrian is

crossing.

An example of northbound/southbound movements running under split phasing is
shown in Figure 3-5. Northbound traffic, including traffic turning east and west, moves
on one signal phase (southbound traffic and all traffic on the east-west street have a red
signal at that point). The pedestrian phase usually is provided at this time for pedestrians
on the east crosswalk.

Northbound traffic then receives a red light while all southbound traffic, including
turning traffic, is allowed to go. The pedestrian phase usually provided at this time is for

pedestrians crossing on the west crosswalk.
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Figure 3-5. lllustration of split phasing.

Flashing Operation
Signals may only operate during peak periods of the day, switching to flashing
operation at nonpeak hours, late at night, or in response to a signal malfunction.
e The signals no longer operate under stop-and-go sequencing.
e The signals usually flash red for side streets and flash yellow for the main street, or
the signals flash red for both streets.
e The pedestrian signal heads (“Walk/Don’t Walk” signs) are dark, and the accessible

pedestrian signals are silent.

Coordinated Systems

Coordinated systems provide automated control of signal timing at two or more
signalized intersections. Instead of looking at an intersection in isolation, coordinated
systems look at an entire arterial or network of intersections and make signal timing

adjustments that benefit (optimize) the operation of the entire system.
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System changes are a result of traffic volume and travel times. Most often, a central
controller (computer) provides the primary control and communicates with individual
controllers located at each intersection.

Coordinated control has a number of advantages from a vehicle perspective:

e Signals can be controlled from a central traffic management center.
e The detection elements of the system can be used to predict future flows within the

network and adjust the signal timing proactively instead of reactively.

Signals in a coordinated system can, however, present problems for blind pedestrians:
e The green time given for vehicles on the intersecting road (not the road whose signals
are coordinated) may be less than normal to fit into the timing scheme of the
coordination.
e This shorter time can be insufficient for pedestrians to cross the major road.
Pedestrians who are blind will not know that there is insufficient time and may
directly conflict with the approaching platoon of traffic on the major road. This

demonstrates a need for accessible pedestrian signals at the intersection.
Vehicular Signals and Timing

Meaning of Signals

The use and meaning of particular traffic signal colors and symbols are described in
Part 4 of the MUTCD. Signs and pavement marking used at signalized intersections are
covered in Parts 2 and 3 of the MUTCD, respectively.

Although this section presents basic traffic laws concerning signals, O&M specialists
should be well educated on the specific laws of the state of interest. Some laws, such as
right turn on red arrow, vary from state to state. Most states provide a driver handbook

that presents this sort of information.

Steady Green Signal

Circular Green (Green Ball)—Traffic, except pedestrians, may proceed straight

through or turn right or left except when prohibited by signs or markings. Vehicles
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turning right or left shall yield the right-of-way to pedestrians lawfully within the

intersection.

Green Arrow—Traffic may make the movement indicated by the green arrow.
Opposing vehicle and pedestrian movements will be given a red signal or a “Don’t Walk”
indication.

Pedestrian Movement—Pedestrians may cross unless a green arrow indicates
conflicting traffic will cross into their path or a pedestrian signal indicates they may not

Cross.

Steady Yellow Signal
A steady yellow signals warns that the green interval has ended and the red signal
will begin. Pedestrians should not initiate a crossing as they will not have enough time to

complete their crossing before the signal turns red.

Steady Red Signal

At a steady red signal, traffic must stop at the stop line, before the crosswalk lines, or
before the intersecting street.

Right Turn on Red—Unless prohibited by local law or a sign, right turn on red is
permissible for vehicles, but they must first come to a complete stop before proceeding
with the turn if a safe gap in traffic is available. Turning vehicles must yield to
pedestrians and to traffic already in the intersection. Right turn on red makes it harder for
blind pedestrians to determine the surge of traffic at the onset of the vehicular green
phase on the street parallel to the crossing direction. Because blind travelers wait to hear
a car traveling straight across the intersection in order to determine if the light has
changed, they are frequently delayed in initiating crossing.

Left Turn on Red—This maneuver involves a left turn from a one-way street onto
another one-way street on a red signal (same procedure as stated above for right turn on
red). This maneuver is not allowed in all states.

Red Arrow—Vehicles must stop at a stop line, before the crosswalk lines, or before
the intersection. Some states allow vehicles to turn right on red after stopping.

Pedestrian Movements—Pedestrians should not enter the roadway in the direction

of travel controlled by a steady red signal.

Page 3-16



Flashing Yellow
The flashing yellow signal should be treated like a “Yield” sign, and travelers should

proceed with caution.

Flashing Red
The flashing red signal should be treated like a “Stop” sign; travelers must come to a

complete stop and proceed only when safe to do so.

Flashing Red Arrow and Flashing Yellow Arrow
Flashing red arrows and flashing yellow arrows typically have the same meaning as

flashing circular signal indications, except they apply only to vehicular traffic intending

to make the movement indicated by the arrow.

e In some states, flashing circular yellow and yellow arrow indications may be used
during stop-and-go traffic signal operations for permissive left-turn indications (same
control as a green ball for left turns).

e In some states, flashing circular red and red arrow indications may be used during

stop-and-go traffic signal operations for permissive left-turn indications

Other Intersection Terminology

A channelized turn lane (slip lane) (see Figure 3-6) is a turn lane that channels
turning drivers to a position where they will either yield to oncoming traffic or they will
complete a “free flowing” turn, which means the turning vehicles have a dedicated lane

on the road they are entering and therefore do not need to stop or yield to traffic.
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Figure 3-6. Channelized right turn lane.
Pedestrian Signals and Timing

Visual Pedestrian Signals
Pedestrian signal heads instruct pedestrians when it 1s lawful to cross (see Figure 3-7).

Pedheads are typically installed where there is a significant amount of pedestrian activity

or when there are safety issues, such as the possibility of pedestrians being confused by

the cues from the traffic signal.
Pedestrian signals have three intervals:

e “Walk” interval—A white “Walk” message or a white symbol of a person walking
indicates that pedestrians should begin crossing, after yielding to any vehicular traffic
still in the street.

e Change interval—An orange flashing “Don’t Walk” message or an orange symbol of
a flashing hand indicates pedestrians should not begin a crossing because there is not
enough time left in the phase for most pedestrians to get all the way across the street.
Pedestrians who have already begun to cross should finish crossing.

e “Don’t Walk” interval—A steady orange “Don’t Walk” message or a steady orange

symbol of a hand indicates pedestrians are not supposed to be in the crosswalk.
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One Section

Two Section

Figure 3-7. Typical pedestrian signal symbols.

Some locations also use pedestrian countdown signals (see Figure 3-8), which

provide a countdown, in seconds, of the time remaining in the change interval.

The countdown signal supplements the “Walk/Don’t Walk” signals; it does not
replace them.

MUTCD guidance stipulates that the countdown should only be displayed during the
flashing “Don’t Walk” interval because of inconsistencies of the countdown during
the “Walk” interval at actuated signals. Nonetheless, many cities are still using
signals that display the countdown during the “Walk” interval (see Figure 3-9).
Pedestrians with low vision have had problems distinguishing the countdown
numbers from the orange flashing hand symbol when they are displayed alongside the

white symbol of a man walking.
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Figure 3-8. Correct display of pedestrian countdown signal (counting down during
flashing “Don’t Walk’).

Figure 3-9. Incorrect countdown display, showing countdown during the “Walk”

interval.

Pedestrian Signal Timing

Pedestrian signal timing design deals with the length of the “Walk™ and change
intervals. The “Walk™ interval is typically short (4 to 7 s). The change interval is
designed to be long enough for a pedestrian to cross the street. This is typically calculated
assuming a walking speed of 3.5 to 4 ft/s. Parking lanes are sometimes excluded from the

calculation.
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The green time for the parallel traffic movement is calculated based on the time

necessary for a pedestrian to cross the street, as in the following equation:

Minimum Crosswalk Length
Qreen = WALK interval +
Time 4 0 ft/sec

\ J
Y

Flashing DON'T WALK

Figure 3-10, which is a typical signal timing diagram used by traffic engineers in the
design of signal timing, illustrates how the vehicle and pedestrian phases overlap. Time is

the horizontal axis in the figure.

R
Veh + G ‘-Y--o— _________ -

WALK Flashing DON'T WALK DON'T WALK

Ped — e ™ Dxao )

Figure 3-10. Illustration of the overlap of vehicle signal and pedestrian signal

timing.

Pedestrian Phase Actuation
Some signals are designed so that the pedestrian phase is actuated by a pushbutton.

e Pressing the pushbutton calls for a pedestrian phase that allows enough time for a
pedestrian to cross at average walking pace.

e If the button is not pressed, there may not be sufficient time programmed into the
vehicle phase for a pedestrian to cross the street. Once the button is pressed, the
pedestrian phase may begin immediately, or it may begin at a certain point during the

following cycle.
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e The extent of the delay before the beginning of the pedestrian phase will vary
depending on the programming of the phases for that intersection and on when the
button was pushed within the cycle.

e Blind pedestrians have traditionally waited through a light cycle to assess and refine
their heading by listening to vehicular trajectories; they then cross on the next
pedestrian phase. At a pedestrian-actuated intersection, however, pedestrians have to
cross on the next pedestrian phase after pushing the button. If they do not cross at that
time, they will have to locate and push the button again (and then re-establish their

alignment).

Passive Pedestrian Detection

Pedestrians approaching a crosswalk area can also be detected passively (i.e., without
having to push a button) through the use of microwave, infrared, or piezoelectric
technologies. Future developments may affect whether an accessible pedestrian signal
with a locator tone is necessary at an intersection that uses passive detection. One issue

for consideration is whether pedestrians realize they have been detected.

Leading Pedestrian Intervals

Leading pedestrian intervals provide a pedestrian “Walk™ interval 2 to 4 s before the
vehicular green, giving pedestrians a head start so they are already in the intersection
before vehicles begin moving. This can, however, be a disadvantage to blind or visually
impaired pedestrians who rely on the surge of traffic to indicate when the signal is green.
If these pedestrians wait to begin crossing with the surge of parallel traffic at an
intersection where a leading pedestrian interval is used, they will have less time to cross
than designed. In addition, when pedestrians do not initiate their crossing at the onset of
the “Walk” interval, drivers may interpret this to mean that the pedestrians do not intend
to cross.

Pedestrians who are blind or visually impaired will have no way of knowing about the
leading pedestrian interval at an unfamiliar intersection unless there is an accessible

pedestrian signal installed.
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Exclusive Pedestrian Phasing
During an exclusive pedestrian phase, all vehicles have a red light during the “Walk”

interval, and all crosswalks have the “Walk” signal at the same time. This is typically

done to increase pedestrian safety. At some locations, right turn on red is allowed during
the pedestrian phase. For efficiency, pedestrian crossings may be made diagonally.

e Exclusive pedestrian phasing may be followed by an extended time for one or more
of the crosswalks.

e Exclusive pedestrian phasing may be beneficial to pedestrians with mobility
impairments and cognitive disabilities as it allows for crossing when few or no
vehicles are moving through the intersection. It is, however, a disadvantage for
pedestrians who rely on traffic sounds to determine the signal phases. In addition,
determining initial alignment and maintaining alignment during crossing may be

difficult due to the absence of parallel moving traffic.

Pedestrian Recall
With pedestrian recall, the “Walk™ indication is provided every cycle, regardless of

whether the button has been pushed.

Rest in “Walk”

When a signal rests in “Walk,” the pedestrian signal for crossing the minor street
remains in “Walk™ as long as the major street has the green signal and there is no call on
the minor street.

e When a vehicle approaching on the minor street is detected, the pedestrian signal to
cross the minor street changes to flashing “Don’t Walk.”

e Some APS manufacturers provide a switch on their devices that limits the length of
the audible “Walk” indication to 7 or 8 s while the signal rests in “Walk,” but recalls
the audible and vibrotactile indications of the “Walk” message if the button is pressed

when there is adequate clearance time remaining.

Collaboration

O&M specialists should contact local transportation professionals with responsibility

for signal design and maintenance. Those professionals include traffic engineers, public
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works personnel, signal technicians, and transportation planners. The ownership of the
signal—whether township, county, city, or state—determines who is in charge of the
intersection. In some cases, consulting firms are contracted to provide operation and

maintenance control of signalized intersections.

Understand Municipality Structure
The structure varies from one municipality to the next. In some cases, engineering

may be part of the public works department, and in other cases it may be a separate

department. Intersection signals may be part of a state or county traffic management
network, even if they are located within a town or city, or the signals may be managed by

a consulting firm.

e New intersection construction may be contracted out to a traffic engineering or
electrical contractor.

e Signals may be maintained by a department other than the one that installed them.

e Find out if there is a local jurisdiction or statewide ADA coordinator and/or a
DOT/public works department ADA coordinator. This coordinator may be
responsible for ensuring that the local jurisdiction’s streets, sidewalks, and facilities
are accessible to pedestrians with disabilities. The coordinator may also have more
influence in getting traffic engineers to install accessible signals than someone from

outside the local jurisdiction.

To learn about the structure of a city department, check the city website or a phone

directory.

Contact the Traffic Engineering Department
The O&M specialist should call the department that manages traffic signals to find
out who to talk to about a specific intersection. The O&M specialist should work
collaboratively to develop a productive working relationship.
e Call the transportation professional and explain what you do and why you are
inquiring about the intersection (keeping in mind that the persons responsible for the
traffic signals may not have considered all travel strategies and may not know that

professionals are available to consult with about the travel needs of pedestrians with
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visual impairments).Ask for more information about who does what and how to ask
for information.

e Ask about signal phasing and timing plans at particular intersections and how
pedestrians are accommodated.

e Find out the procedure for requesting changes or modifications to an intersection.
Talk with the transportation professional and familiarize yourself with the procedures
for handling and accommodating your request.

e Understand that additional parties and factors may be involved in addressing your

request (because of funding, politics, etc).

Attend Meetings
O&M specialists should consider attending the following meetings:

e Local pedestrian advisory/advocacy meetings. Many towns set up these groups to
solicit feedback on pedestrian issues and to gather advice on potential solutions.

e Local meetings of the Institute of Transportation Engineers or other engineering
organizations.

e Local disability advisory committee meetings. The disability advisory committee
reports directly to elected officials (mayor, city council, and county board of

supervisors) of the local jurisdiction.

If the disability advisory committee has a physical access subcommittee, an O&M
specialist may want to become a permanent member in order to have an opportunity to

advocate for and influence future installations of accessible signals.

Participate in Public Hearings

O&M specialists should also consider attending public hearings on state
transportation improvement plans. The hearings provide opportunities to meet DOT staff,
including traffic engineers, and they also provide opportunities to present comments on

the needs of pedestrians.
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Educate Yourself

O&M specialists should familiarize themselves with APS installations in their area or

nearby areas. They should also

Learn the language used by traffic engineers;

Familiarize themselves with state regulations and practices, such as in the MUTCD,
ADA Title II, and Draft PROWAG;

Learn the desires of others in the community;

Remain informed on current APS technology;

Follow up on any requests for information and not assume someone else is doing
everything right; and

Learn where to report problems or malfunctions.

Educate Students

O&M specialists should teach their students about changes in signalization and

intersection geometry.

Explain the necessity of using pushbuttons at actuated intersections.

Remind students that timing plans can vary, so the signal timing they identify when
crossing the intersection at a specific time of day or day of week may be different the
next time they travel the same intersection.

Assist students in requesting an accessible pedestrian signal.

Teach students how to use an APS.

Advocate for Accessible Pedestrian Signals

O&M specialists should serve as advocates for APSs, especially at intersections

where

e Pedestrians are unable to discern the “Walk™ interval,

e A pedestrian pushbutton controls the pedestrian crossing phase,

e Signalization includes a leading pedestrian interval or an exclusive pedestrian
phasing, and

e Many electric or hybrid vehicles are present.
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This chapter provides a description of APS features, including “Walk™ indications.
The features currently available on APS devices marketed in the United States and
abroad and their use by pedestrians who are blind or who have low vision are discussed.

Intersection geometry, signalization, and installation location can affect the features
needed to provide adequate, unambiguous information to pedestrians who are blind or
who have low vision. Poor installation can result in ambiguous “Walk™ information from
an APS. (More information on designing installations and determining needed features is
provided in Chapters 6 and 7.)

Because APS technology is changing rapidly, additional choices or features may
become available. Those making purchasing decisions should consider the background

information provided in this chapter when evaluating new technology.
Criteria for “Walk” Indications

“Walk” Indication Is Critical
The “Walk” indication provides critical safety information. It should be
e Readily detectable in the presence of ambient vehicular sound,
e Highly localizable,
e Uniquely recognizable as a “Walk” signal, and

e Unambiguous with regard to which crosswalk has the walk interval.

Criteria

In the United States, the MUTCD and the Draft PROWAG provide some specific

criteria for walk interval indications:

e There shall be audible and vibrotactile indications of the walk interval. Audible
indication shall be tone or speech message (2, R306.2, Pedestrian Signals, and
R306.2.3, Audible “Walk” Indication).

e The information provided “shall clearly indicate which pedestrian crossing is served
by each device” (I, 4E.06).

e The audible tone(s) shall be audible from the beginning of the associated crosswalk

(1, 4E.06).

Page 4-2



e The volume shall be 2 dB minimum and 5 dB maximum above the ambient noise
level in standard operation (2, R306.2.3.2 Volume; 1, 4E.06).

e The volume should be no louder than the associated pushbutton locator tone unless a
louder audible beaconing feature is actuated (/, 4E.06; 2, Advisory R306.2.3.2 allows
beaconing to exceed volume limits).

e [f the tone for the walk interval is similar to the pushbutton locator tone, the “Walk”
interval tone shall have a faster repetition rate than the associated pushbutton locator

tone (/, 4E.06).

Appropriate APS Location

The Draft PROWAG requires accessible pedestrian signals to be located at the
pushbutton (i.e., pushbutton integrated) to enable use of the vibrotactile feature. The
material presented in this chapter assumes that the APS device is integrated into the
pushbutton, unless another mounting location is specifically discussed.

There are a number of APS devices available that meet the above listed criteria;
however, proper installation is also critical to their effective functioning. Chapter 6

includes a detailed discussion of installation location requirements.
Current Recommendations for “Walk” Indications

Audible and Vibrotactile Indications Required

Audible (speech or tone) and vibrotactile indications of the walk interval are required
by the Draft PROWAG.

The MUTCD does not currently provide specifications for audible “Walk™
indications, but does caution about the use of tones that could be confused with birds or
vehicle back-up beepers.

“Walk” indications can be provided by the use of
e Tones,

e Speech messages (also referred to as verbal messages), and

e Vibrating surfaces.

More information about the use of each is provided on the following pages.
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Recent research recommends tones be used in locations where the speakers for APS
devices for two different directions of travel can be separated. Speech messages are
recommended where the speakers must be located on the same pole or less than 10 ft

apart.

Associating Tones with Direction of Travel

In the past in the United States, audible pedestrian signals have utilized two different
tones, which are associated with two different crossing directions, broadcast from
speakers mounted at the pedestrian signal head. The most common tones used were bird
sounds, specifically “cuckoo” and “chirp,” with the cuckoo used for north-south
crosswalks and the chirp used for east-west crosswalks. Research since 1988, however,
has documented that such a system is often ambiguous and confusing (see Appendix C).

Using a different tone for each direction of travel is no longer recommended in the

United States.

Use of a Single Tone for Crossings in All Directions

In Europe and Australia, a single tone emanating from speakers located at the
pedestrian pushbutton has been used successfully for years to indicate the walk interval.
There is some variability in the tones used. Typically, the tone for “Walk” is the same as
the pushbutton locator tone, but repeated at a faster rate (usually about 10 times faster).
The same tone is used for all crossing directions.

A single tone works because the standardized location of the pushbutton-integrated
speaker in relation to the crosswalk provides information about which crosswalk has the
“Walk” interval. Pedestrians are beside or within arm’s reach of the appropriate APS
device when they are waiting to cross and are at some distance from the APS for another
crosswalk. Speakers located in this manner are now included in the Draft PROWAG.

See the Chapter 6 discussion of installation decisions for more about the location of

APS speakers and vibrotactile “Walk™ indications.
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“Walk” Indication—Tones

Description

A tone is provided during the walk interval. In the United States, the “Walk”
indication for an accessible pedestrian signal has typically been provided by an audible
signal, such as a beep, buzz, percussive sound, or cuckoo/chirp. Current
recommendations are that the tone used to indicate the walk interval should be a ticking
tone that repeats 8 to 10 times per second, otherwise known as a rapid tick. That tone

emanates from the pedestrian pushbutton location.

Additional Information

The rapid tick tone (repeating at least 8 times per second) has been found to result in
faster response than verbal messages or a two-tone system (cuckoo/rapid tick). Errors in
responding to the correct signal were also reduced with the rapid tick tone, when two
APS devices at a corner were separated by at least 10 ft and each was located close to the
crosswalk it signaled. For information about the research on tones, see Appendix C.

The walk indication should also have a faster repetition rate than the pushbutton
locator tone; the MUTCD specifies the repetition rate and duration of the pushbutton
locator tone at once per second (see the section on pushbutton locator tones later in this
chapter).

Tones consisting of multiple frequencies, high and low, with a large component at
880 Hz have been found to be highly detectable and localizable in the presence of traffic
sound. Frequencies above 1 kHz are difficult for persons with age-related upper-
frequency hearing loss to detect. For persons with normal hearing, however, the presence

of multiple higher harmonics aids localization.

When to Use

An audible “Walk” indication is needed on any APS device.

Tone indications should be used where speakers are separated by adequate distance
and are located close to the crosswalk they serve, so that it is clear which speaker is
sounding. Generally, tone indications should be provided from pushbutton-integrated

speakers, rather than from speakers mounted on pedestrian signal heads.
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References

Currently the MUTCD states “When accessible pedestrian signals have an audible
tone(s), they shall have a tone for the WALK interval. The audible tone(s) shall be
audible from the beginning of the associated crosswalk. If the tone for the WALK
interval is similar to the pushbutton locator tone, the WALK interval tone shall have a
faster repetition rate than the associated pushbutton locator tone.” (1, 4E.06). Revisions to
standards and guidance are anticipated in the 2009 edition of the MUTCD.

The Draft PROWAG provides information on tones: “Tones shall consist of multiple
frequencies with a dominant component at 880 Hz. The duration of the tone shall be 0.15
s and shall repeat at intervals of 0.15 s (2, R306.2.3.1 ).

It is expected that the Draft PROWAG and the MUTCD will be harmonized in future
revisions.

Research has been completed on detectability and localizability of tones and on use of

two different tones versus a single tone. See Appendix C for more information.

Use by Pedestrians Who Are Blind or Who Have Low Vision

The audible “Walk” indication provides a clear cue of the beginning of the pedestrian
phase. Pedestrians will evaluate traffic and the intersection and listen for the “Walk”
indication. Upon hearing the “Walk” indication, they typically check that traffic has

stopped and that no cars are turning across their path before beginning their crossing.
“Walk” Indication—Speech Messages

Description

A speech message is provided during the walk interval, usually from a speaker
located at the pushbutton. The message should follow the recommended model: “Maple,
Walk sign is on to cross Maple.” The recommended message for an intersection with an

exclusive pedestrian phase is “Walk sign is on for all crossings.”

Additional Information
The speech “Walk” message must be detectable, localizable, and recognizable, and it
must also be correctly understood by all users. Speech messages from pushbutton-

integrated APS devices seem very user friendly and have become popular in the U.S.
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market. However, the words and their meaning must be correctly understood by all users
in the context of the street environment where they are used.

The use of speech messages will not automatically solve all ambiguity problems. In
even moderate traffic conditions, people who have age-related or other hearing losses,
people who are not native English speakers, and people with cognitive disabilities are
likely to miss hearing some words or to misunderstand what they hear, possibly resulting
in misinterpreting entire messages.

Model messages have been determined through research (see Appendix C).
Recommendations on word order and on wording of messages should be strictly
followed. Where complete sentences are used in the models, complete sentences should
also be used in actual messages. In the model messages, such words as street, avenue, and
road are not used; however, in some locations, those words may be needed to avoid
ambiguity.

Pedestrians have to know the names of streets they are crossing in order for speech
“Walk” messages to be unambiguous. In getting directions to a new location, travelers do
not always get the name of each street to be crossed. They may only know, for example,
that they have to cross four streets before looking for their destination. Therefore, the
accessible pedestrian signal has to give the user the name of the street controlled by the
pushbutton. This can be done by means of a pushbutton information message during the
flashing or steady “Don’t Walk™ intervals.

The user must then combine the information from the pushbutton information
message or a braille label, the tactile arrow, and the speech “Walk™ message in order to
correctly respond to the speech “Walk” message. It may be necessary to have all forms of
information for the traveler to correctly identify the street and crossing interval at an
unfamiliar intersection. This complex process is much more cognitively demanding and
more liable to result in errors or delay than the use of a tone from a speaker located right
beside the crosswalk.

A speech and tone “Walk” indication may be combined (i.e., “Maple, Walk sign is on

to cross Maple”) and may be followed by rapid tick for the rest of the walk interval.
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When to Use
An audible walk indication is needed on any accessible pedestrian signal. Speech
“Walk” messages are recommended only where more than one pushbutton speaker must

be located on the same pole or where speakers are less than 10 ft apart.

References

The Draft PROWAG allows the “Walk™ indication to be provided by speech
messages but does not provide additional specifications (2, R306.2.3).

The 2003 MUTCD provides minimal information regarding speech “Walk”
messages. It states that “when verbal messages are used to communicate the pedestrian
interval, they shall provide a clear message that the WALK interval is in effect, as well as
to which crossing it applies. The verbal message that is provided at regular intervals
throughout the timing of the WALK interval shall be the term “WALK sign,” which may
be followed by the name of the street to be crossed” (/, 4E.006),

Revisions and additional language have been approved by the National Committee on
Uniform Traffic Control Devices and recommended for inclusion in the 2009 MUTCD.
Those revisions incorporate recommended messages.

Recent research evaluated localizability and detectability of speech messages,
developed recommended message wording, and determined that response to speech
messages was more accurate than responses to two different tones when pushbuttons

were on the same pole (see Appendix C).

Use by Pedestrians Who Are Blind or Who Have Low Vision

The audible “Walk” indication provides a clear cue to the beginning of the pedestrian
phase. Pedestrians who are blind or who have low vision will evaluate traffic and the
intersection and then listen for the “Walk™ indication. After hearing the “Walk”
indication, they typically check that traffic has stopped and no cars are turning across

their path before beginning their crossing.
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Vibrotactile “Walk” Indication

Description
The pushbutton or a raised arrow on the APS housing vibrates during the “Walk”

interval.

Additional Information
Vibrotactile information is useful when pedestrians can be aligned and prepared for
crossing while still keeping a hand on the accessible pedestrian signal.
Those who are deaf or hard of hearing must also know where to find the device since

the pushbutton locator tone is not helpful.

When to Use

The vibrotactile indication of the walk interval is needed at most locations and is
required by the Draft PROWAG. However, it is useful only when the device is located
close to the crossing departure location.

It is important to note that Draft PROWAG requires audible information in addition
to vibrotactile indications of the walk interval. Without specific training on the device,
blind pedestrians may not find or use the vibrotactile indication, particularly if it is not

located on the actual pushbutton.

References

The MUTCD standard states that “vibrotactile pedestrian devices, where used, shall
indicate that the WALK interval is in effect, and for which direction it applies, through
the use of a vibrating directional arrow or some other means” (I, 4E.06). Guidance states
that the devices should be adjacent to the intended crosswalk.

The Draft PROWAG requires a vibrotactile indication of the walk interval at each

crosswalk with pedestrian signal indications (2, R306.2).

Use by Pedestrians Who Are Blind or Who Have Low Vision
Pedestrians will stand beside the pushbutton with their hand on the vibrating arrow
while waiting to cross (see Figure 4-1). The vibrotactile indication communicates to

pedestrians who are deaf-blind that the walk interval is in effect, and at particularly noisy
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intersections it may also provide confirmation of the walk interval to pedestrians who are

blind.

Figure 4-1. Pedestrian waiting to feel the vibrotactile “Walk’ indication.

Pushbutton Locator Tone

Description

A pushbutton locator tone is “a repeating sound that informs approaching pedestrians

that they are required to push a button to actuate pedestrian timing and that enables

pedestrians who have visual disabilities to locate the pushbutton” (1, 4E.09).

The pushbutton locator tone is referred to by different names in manufacturer’s

brochures, including

Pole locator,
Locator signal,
Locator tone,

Locating tone, and
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e Locator audible.

Additional Information

Pushbutton locator tones typically sound from the pushbutton during the flashing and
steady “Don’t Walk™ signals. The locator tone informs pedestrians of the need to push a
button and provides an audible cue to the location of the pushbutton. During the street
crossing, the locator tone may be audible in the last lane and thus provide a cue to the
direction of the destination.

In available products, the pushbutton locator tone varies from a click sound to a beep
tone. Repetition rate and length of tone are standardized by language in the MUTCD:
“Pushbutton locator tones shall be easily locatable, shall have a duration of 0.15 seconds
or less, and shall repeat at 1-second intervals” (Z, 4E.09).

Volume of this slowly repeating tone should be adjusted to be heard no more than 6
to 12 ft (2 to 4 m) from the pushbutton or at the building line, whichever is less (1,
4E.09). The Draft PROWAG states that the volume of the pushbutton locator tone is to
be adjusted to between 2 dB and 5 dB above ambient sound levels in standard operation.
(2, R306.3.2). Although these requirements may appear to be in conflict, both can
generally be met. Perceived loudness can vary, depending on the environment near the
sound source.

Both the MUTCD and the Draft PROWAG allow an increased volume of the locator
tone to provide audible beaconing in response to a request (see sections on extended
button press and audible beaconing).

The pushbutton locator tone typically has automatic volume control. A microphone or
sensing device is installed in the APS device or in the pedestrian signal head to monitor
intersection sound levels and adjust the volume of the locator tone. This technology is
also used to adjust the volume of the “Walk™ indication. (Sample locator tones are

available at www.walkinginfo.org/aps.)

When to Use
The pushbutton locator tone can be useful whenever there is a pushbutton that a

pedestrian should use.
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References

The Draft PROWAG requires a pushbutton locator tone wherever there is a
pushbutton (2, R306.3.2).

The MUTCD states that pushbutton locator tones may be used (1, 4E.09).

Both the Draft PROWAG and the MUTCD have additional information regarding

pushbutton locator tone volume.

Use by Pedestrians Who Are Blind or Who Have Low Vision
Pedestrians who are unfamiliar with an intersection will approach the intersection and

take the following actions:

e Upon hearing the locator tone, or two locator tones if there are two pushbuttons, they
will realize that there is a pushbutton for the crossing.

e They will probably continue to the curb or curb ramp location in order to become
familiar with the corner, determine proper alignment, and become familiar with the
intersection layout and sounds by listening to traffic.

e They will return to, if they are not already standing next to, the pushbutton locator
tone that is believed to be the correct pushbutton for the crossing and check that the
tactile arrow alignment is parallel to the desired crosswalk,

e They will push the button and return to the curb to realign themselves for crossing the
intersection.

e They may repeat this process if the pedestrian phase begins before they are properly
aligned to cross.

e If the pushbutton locator tone for the APS device on the opposite side of the street is
audible as they cross the street, they may home in on the sound for verification of

alignment.
Tactile Arrow

Description
A raised (tactile) arrow may be part of the pushbutton, as seen in Figure 4-2, may be
above the pushbutton (Figure 4-3), or may be on top of the device (Fig 4-4). It is used to

communicate to pedestrians which crosswalk is controlled by the pushbutton. The tactile
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arrow provides confirmation similar to the printed sign and arrow that are commonly
provided for pedestrians who are sighted.
The arrow should contrast with its background. On most APS devices, this arrow also

vibrates during the walk interval.

Figure 4-2. This accessible pedestrian signal has a high-contrast, raised tactile arrow
on the pushbutton and a high-contrast, recessed tactile arrow on the sign above the
button.
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Figure 4-3. The tactile arrow above the pushbutton on this accessible pedestrian

signal is superimposed on a larger visual arrow.

Figure 4-4. The tactile arrow is located on top of this APS housing (note the lack of

required color contrast between the arrow and housing).
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Additional Information

It is important that the arrow point in the direction of travel on the crosswalk, as it
indicates which crosswalk is controlled by that pushbutton. Tactile arrows provide
general alignment information for all pedestrians. However, it is important to note that
tactile arrows do not seem to enable the extremely accurate alignment required for blind
and visually impaired pedestrians. To align the arrow properly, the installer needs to
understand that pedestrians are expecting the arrow to be pointing toward the destination
across the street—not toward the beginning of the crosswalk or toward the curb ramp
location. Misalignment of the arrow may cause a blind pedestrian to be directed into the
center of the intersection.

For arrows on the face of the device, the alignment is determined by the installation
of the pushbutton on the pole. Arrows on the top of the pushbutton housing are typically
glued into place after the pushbutton is installed, and their alignment can be adjusted

separately from the pushbutton.

When to Use

Tactile arrows are recommended at all locations with an accessible pedestrian signal.

References

Pushbuttons and arrows should be within 5 ft of the extended crosswalk lines (/,
4E.09) and aligned in the direction of pedestrian travel controlled by the pushbutton (/,
4E.09; 2, R306.4.1).

Arrows should have good visual contrast with their background so that all users,
including those with low vision, may readily see them (/, 4E.09; 2, R306.4.1).

The Draft PROWAG provides specifications for the arrow: “Include a tactile arrow
aligned parallel to the crosswalk direction. The arrow shall be raised 0.8 mm (.03 in.)
minimum and shall be 4 mm (1.5 in.) minimum in length. The arrowhead shall be open at
45 degrees to the shaft and shall be 33 percent of the length of the shaft. Stroke width
shall be 10 percent minimum and 15 percent maximum of arrow length. The arrow shall

contrast with the background” (2, 306.4.1).
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Use by Pedestrians Who Are Blind or Who Have Low Vision

Pedestrians who are blind use tactile arrows to determine and confirm which
crosswalk the pushbutton controls and to determine the general direction of travel. Clues
from traffic sounds are also used to confirm alignment and crossing direction.

Blind pedestrians typically proceed in as straight a line as possible from the
pushbutton to the curb of the perpendicular street in the direction of the arrow. This

means that the APS should be within or as close as possible to the crosswalk lines.
Automatic Volume Adjustment

Description
Automatic volume adjustment is a term for volume control that is automatically

responsive to ambient (background) sound.

e A louder signal is produced when vehicle and other noise at an intersection is high (as
during traffic surge or when a truck is passing).

e A quieter sound is produced when background noise volume is lower (as during
nighttime hours or a lull in traffic).

¢ A microphone continuously samples the noise levels and varies the volume in
response to the existing sound levels. The microphone may be incorporated into the

pushbutton housing or located at the pedestrian signal head.

Automatic volume adjustment is also known as automatic gain control (AGC) or

ambient sound adjustment.

Additional Information

Some signals can be preset to vary volume within particular ranges.

Most signals with automatic volume control have a minimum limit placed at about 30
dB and a maximum limit of about 90 dB.

Some APS devices allow the installer to separately set the range of the locator tone
and the “Walk” indication; others have one setting for both.

A signal that is 2 to 5 dB above ambient sound, as perceived at the departure curb, is

loud enough to be heard by pedestrians waiting at that location. If the microphone is
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installed at the pedestrian signal head that is set back from the curb, the traffic volume
sensed by the microphone is not as loud as that perceived by pedestrians waiting at the
curb. Therefore, the setting may need to be adjusted at each installation, depending on the
location of the microphone relative to pedestrians waiting to cross.

Some APS devices have adjustments for microphone sensitivity, as well as “Walk”

indication and pushbutton locator tone volume.

When to Use
Automatic volume adjustment is recommended at all locations with accessible

pedestrian signals.

References

The MUTCD states: “Automatic volume adjustment in response to ambient traffic
sound level should be provided up to a maximum volume of 89 dBA. Where automatic
volume adjustment is used, tones should be no more than 5 dBA louder than ambient
sound” (I, 4E.06).

The Draft PROWAG requires devices to be responsive to ambient sound (2, R306.3.2
and R306.2.3.2).

Use by Pedestrians Who Are Blind or Who Have Low Vision

Automatic volume adjustment provides flexibility and allows APSs to adjust so they
will not disturb neighbors at night or during times of low traffic volume. This is also
helpful to blind or visually impaired pedestrians, as the accessible pedestrian signal does

not drown out the traffic sounds necessary for crossing.
Actuation Indicator

Description

An actuation indicator is a light, a tone, a voice message, or a combination of audible
and visual indicators that informs pedestrians that the button has been pressed and that
their desire to cross has been communicated to the controller.

Audible indicators include a click, a beep, and the word “wait” when the pushbutton

is pushed.
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Additional Information

If there is a light, it is at or near the pushbutton and remains illuminated until the walk
interval begins (see Figures 4-5 and 4-6). The light is dark during the “Walk” and
flashing “Don’t Walk” intervals. A light may be helpful to persons with low vision, but

persons who are blind require a tone.

Figure 4-5. A red actuation light is near located just above and to the left of the
pushbutton.
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Figure 4-6. A red actuation indicator light is illuminated directly above the

pushbutton.

When to Use
An audible indication is particularly useful to pedestrians who are blind when the
pushbutton is a pressure-sensitive electromagnetic button that does not depress when

pushed.

References

The MUTCD refers to a pilot light and specifies that the pilot light or other means of
indication installed with a pedestrian pushbutton shall not be illuminated until actuation.
Once it is actuated, it shall remain illuminated until the pedestrian’s green or WALKING
PERSON (symbolizing WALK) signal indication is displayed” (/, 4E.O8).

Activation indicators are not mentioned in the Draft PROWAG.

Use by Pedestrians Who Are Blind or Who Have Low Vision
The indicator assures all pedestrians that the device is working, thereby encouraging

pedestrians to wait until the onset of the “Walk™ signal.

Page 4-19



Extended Button Press

Description

Extended button press is an option that actuates additional accessibility features. The
pushbutton must be pushed and held for more than 1 s to activate the features.

Other names for this feature (as listed in manufacturers’ literature) include
e Button actuated timer (BAT), and

e Extended push.

Additional Information

Possible features called by the extended button press include
e Pushbutton information message,
e Audible beaconing, and

e An extended crossing time.

Any or all of these features could be called by pressing and holding the same button
used by all pedestrians.

Recent research (see Appendix C) has standardized the length of the button press at 1
s or longer. Some devices have previously been installed with a 3-s press, but 1 s has

been found to be adequate.

When to Use
An extended button press should be used whenever there are optional additional

features provided at a crossing that should be available “on request.”

References

The Draft PROWAG permits an extended button press to activate additional features
(2, R306.3.4 Optional Features).

The MUTCD states that “the audible tone(s) may be made louder (up to a maximum
of 89 dBA) by holding down the pushbutton for a minimum of 3 seconds”(/, 4E.09)
Draft language changing the minimum length to 1 s has been approved by the NCUTCD
and is expected to appear in the 2009 revision of the MUTCD.
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Use by Pedestrians Who Are Blind or Who Have Low Vision

Use will depend on the feature(s) called by the extended button press. (See the
sections on audible beaconing and pushbutton information messages for further
discussion of the use of those features.) The intent is to allow individuals who are blind to
have some choice in the use of the accessible features and to provide optional features
upon request.

As the extended button press feature becomes more common, pedestrians who are
blind or visually impaired will be likely to hold the button longer at unfamiliar
intersections in order to determine what features are installed before deciding how they
want to cross the street.

The extended button press allows for installation of additional features that are
activated only occasionally rather than every time the button is pressed, thus minimizing
irritation to neighbors. For example, individuals who are unfamiliar with an intersection
can get intersection street name information (the pushbutton information message), but
the message is not played every time the button is pressed. In addition, pedestrians can
decide which accessible features they want to use at an intersection. For example, a user

may want to use audible beaconing only at certain times and with certain traffic patterns.
Pushbutton Information Message

Description
A pushbutton information message is a recorded message that provides the name of
the street and intersection with which that pushbutton is associated. It can also provide
other information about the intersection signalization or geometry.
Manufacturers refer to this feature by different names, including
e Voice on location,
e Informational message,
e Verbal message,
e Additional message, and

e Instructional/location message.
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Additional Information

The pushbutton information message is provided from a speaker located at the
pushbutton, and it sounds only during the flashing and steady “Don’t Walk” intervals.
The message is intended to be audible to pedestrians standing at the pushbutton location.
Pedestrians may be able to access additional verbal messages by pressing the pushbutton
for more than 1 s (see extended button press).

The pushbutton information message, in conjunction with the tactile arrow, can
clarify street names and the crosswalk controlled and signaled by the device. This is
particularly important if speech “Walk™ messages are used. To be effective, the
pushbutton information message must indicate which street is actuated by the pushbutton,
and the arrow must point in the direction of travel on the described crosswalk.

A message that includes only the intersection street names, without clarifying which
street is actuated by the pushbutton, provides ambiguous information. See
recommendations below for pushbutton message wording.

A combination of information formats, including raised characters, braille, and

audible information, will accommodate the most users.

Message Wording
Pushbutton information messages should be developed according to the following

models (/7) (see additional information in Appendix C):

e Model pushbutton message: “Wait to cross Howard at Grand.”

e Model pushbutton message for intersections having an exclusive pedestrian phase
with right turns on red prohibited: “Wait to cross Howard at Grand. Wait for red light
for all vehicles.”

e Model pushbutton message for intersections having an exclusive pedestrian phase
with right turns on red permitted: “Wait to cross Howard at Grand. Wait for red light
for all vehicles. Right turn on red permitted.”

e Model pushbutton message for angled crosswalks: “Wait to cross Howard at Grand.

Crosswalk angles right.”
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e Model pushbutton message for crosswalks to medians where a second button push is
required: “Wait to cross Howard at Grand. Short Walk phase. Raised [or cut-through]
median with second pushbutton.”

e Model pushbutton message for signalized crosswalks to splitter islands: “Wait to
cross right turn lane to island for Howard and Grand crosswalks.”

e Model pushbutton message for crosswalks at T-intersections: “Wait to cross Howard
at Grand.” (No different from standard intersection identification message.)

99 ¢

Use “street,” “avenue,” etc., where needed to avoid ambiguity.
Keep the word order illustrated in the above model messages.

Some model messages have complete sentences for best comprehension.

When to Use

Pushbutton information messages are necessary where speech “Walk” messages are
used. If pedestrians do not know the name of the street they are crossing, the speech
“Walk” message does not clarify which street is being signaled.

A pushbutton information message can be helpful in providing location information

on demand to pedestrians who are blind or who have low vision.

References

The MUTCD states that “pushbuttons should clearly indicate which crosswalk signal
is actuated by each pushbutton” (/, 4E.08).

The Draft PROWAG requires APSs to include street name information in braille or in
audible format (2, R306.4.2). Pushbutton information messages can provide information
about the street name.

An APS pushbutton should not be used for landmark information or to inform
pedestrians with visual impairments about detours or temporary traffic control, according

to recent research (/7).

Use by Pedestrians Who Are Blind or Who Have Low Vision
Pedestrians who are unfamiliar with an intersection or who wish to confirm their

location will
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e Locate and depress the pushbutton for 1 s or more,
e Stand beside the pushbutton speaker to listen to the pushbutton information message,
and

e Push the button again, if desired, to hear the message repeated.

At a location with two pushbuttons on the same pole and with speech “Walk”

messages, it is particularly important that users understand and recognize the street name.
Audible Beaconing

Description

Audible beaconing is the use of an audible signal in such a way that blind pedestrians
can home in on a signal coming from the target corner as they cross the street.

Building a True Community defined an audible beacon as “a permanently fixed
source emitting sound for directional orientation” (8). The MUTCD and Draft PROWAG
include recommendations that the beaconing be called up by special actuation, rather than
having the accessible pedestrian signal function in a louder mode all the time. The
recommended form of special actuation is an extended button press (holding the

pushbutton in for more than 1 s).

Additional Information
A minority of crosswalks require audible beaconing, in which the sound source
provides directional orientation. Where audible beaconing is activated, the volume of the
“Walk” indication and the subsequent locator tone during the called pedestrian phase is
increased and may be operated in one of the following ways:
e Increased sound comes from all speakers for the crossing.
e A louder locator tone comes from the speaker at the far end of the crosswalk during
the pedestrian phase.
e The louder audible “Walk” indication and louder locator tone are broadcast from an
additional pedhead-mounted speaker aimed at the center of the crosswalk.
e The audible “Walk” indication alternates back and forth from speakers at each end of

the crosswalk.
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Audible beaconing speakers must be oriented in line with the relevant crosswalk.

e [f the speaker is not carefully oriented, the signal may give ambiguous information
about which street has the “Walk” interval and ambiguous information for traveling
straight across the street.

e Beaconing is enhanced by the presence of a locator tone that users can home in on as
they approach the destination corner, island, or median having an accessible
pushbutton.

See Chapter 6, Designing APS Installations, for additional recommendations

regarding audible beaconing.

References

The Draft PROWAG does not specifically mention audible beaconing, but provides
for optional features (2, R306.3.4).

The MUTCD states: “The audible tone(s) may be made louder (up to a maximum of
89 dBA) by holding down the pushbutton for a minimum of 3 seconds. The louder
audible tone(s) may also alternate back and forth across the crosswalk, thus providing
optimal directional information” (/, 4E.09).

Revisions have been made in meetings of NCUTCD and are expected to be included
in the 2009 revision of the MUTCD. Recommendations are that the beaconing be called
up by special actuation, rather than the APS functioning in the louder mode all the time.
The recommended form of special actuation is an extended button press (holding the

pushbutton in for more thans 1 s).

When to Use

Not all crosswalks at an intersection need beaconing. Audible beaconing can actually
cause confusion if used at all crosswalks at some intersections. Audible beaconing is
probably not appropriate at locations with channelized turns or split phasing due to the
possibility of the signal being heard at the wrong crosswalk.

Audible beaconing should only be considered at the following locations:
e Crosswalks longer than 70 ft, unless they are divided by a median that has another

accessible pedestrian signal with a locator tone.
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e Crosswalks that are skewed.

e Intersections with irregular geometry, such as five or more legs.

e Crosswalks where audible beaconing is requested by an individual with visual
disabilities.

e Other locations where a study indicates audible beaconing would be beneficial.

Use by Pedestrians Who Are Blind or Who Have Low Vision
Pedestrians may be able to home in on the signal to assist with maintaining alignment

while crossing the street.
Alert Tone

Description
An alert tone is a very brief burst of high frequency sound at the beginning of the
audible “Walk” indication, which rapidly decays to the frequency of the “Walk” tone. It

is intended to alert pedestrians to the beginning of the walk interval.

Additional Information
An alert tone may be useful if the “Walk” tone is not easily audible in some traffic
conditions. As used in Australia, the alert tone is 14 dB above the ambient sound level.
Australian engineers believe the alert tone encourages faster initiation of crossing,
which decreases the likelihood of a conflict between pedestrians and turning vehicles.

Also, when crossings are initiated faster, pedestrians clear the intersection faster.

When to Use
In locations with high ambient noise levels, an alert tone may be particularly helpful
in alerting pedestrians to the start of a speech “Walk” message or to a tone “Walk”

indication.

Reference
The alert tone is not mentioned in the Draft PROWAG or the MUTCD.
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Use by Pedestrians Who Are Blind or Who Have Low Vision
The alert tone gets the attention of pedestrians at the beginning of the “Walk”

indication.
Tactile Map

Description
A tactile map is a raised schematic map showing what will be encountered as the
pedestrian negotiates the crosswalk controlled by that pushbutton (Figure 4-7). This

feature is currently available from one manufacturer.

Additional Information
Map information may include
e Number of lanes to be crossed,
e  Whether the lanes are vehicular or bicycle lanes or trolley tracks,
e  Which direction traffic will be coming from in each lane, and

e  Whether there is a median.

-+— END

il D i i
| E = : F 2 vehicle lanes (traffic from the right)

1| -——— 1 median

:' .
ﬁ i F 2 vehicle lanes (traffic from the left)
=

|| +—— START

Figure 4-7. This tactile map from a Swedish APS is read from the bottom to the top

and indicates lanes as they would be encountered by pedestrians.

Each map is made up of changeable “slugs” inserted into the side of the pushbutton
housing. It must be set up for each crosswalk of an intersection The map information is
for the crosswalk controlled by that signal only, rather than the entire intersection.

The symbols used are not standardized in the United States, but one manufacturer has

developed a standard set that is used in other countries.
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When to Use
A map of the crosswalk may be particularly useful at intersections with medians or

islands.

References
The Draft PROWAG states that “where provided, graphic indication of the crosswalk
shall be tactile” (2, R306.4.3).

Use by Pedestrians Who Are Blind or Who Have Low Vision

Pedestrians unfamiliar with the intersection or crossing hear the locator tone and
locate the pushbutton and map. Standing facing the crossing, they “read” the map and
they learn how wide the street is and what they will encounter in the crosswalk before
they begin to cross. The map also indicates whether the pedestrian signal controlled by
that pushbutton provides a crossing time for the entire crossing or only to a median or
island; if the signal is just for a portion of the street, the map will show the crossing
ending on a median, indicating that there is another crossing, either controlled or

uncontrolled.
Braille Signs

Description
Braille signs should indicate the name of the street that the pushbutton controls on the

sign above the pushbutton housing (see Figure 4-8)
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Figure 4-8. A braille street name is included on a sign above the pushbutton. The
street name is also provided in high contrast large print (but not raised print) at this

location.

Additional Information

Although braille signs may be helpful to some pedestrians who are blind, the signs
and braille lettering may not be readily found by many blind pedestrians without
orientation to the device.

Many individuals who are blind do not read braille; however, those who do would
prefer braille information that confirms which street is controlled by the pushbutton

The street name on the device should be the name of the street whose crosswalk is
controlled by the pushbutton.

A combination of information formats, including raised characters, braille, and

audible information, will accommodate the most users.

References

The MUTCD states: “Name of the street...may also be provided in accessible format:
(1, 4E.08 ).

The Draft PROWAG requires street name information in braille or in an audible

format. (2, R306.4.2)
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Use by Pedestrians Who Are Blind or Who Have Low Vision

A pedestrian who is familiar with the installation of braille signs but unfamiliar with a
particular intersection would search the sign for braille characters that would indicate or
confirm the name of the street whose crosswalk is controlled by the pushbutton.

Braille signs may be helpful to individuals who are deaf-blind and who would not

benefit from audible pushbutton information messages.
Raised Print or Large Print Signs

Description
The name of the street that the pushbutton controls is printed in high contrast raised

print or large print on the sign above the pushbutton housing or on the pole (see Figure 4-

9).

Figure 4-9. Example from Australia: a sign with raised print and braille characters
is mounted vertically on a round pole to the right of an accessible pedestrian signal.
The sign reads “GEORGE ST. 275-339R.”

Additional Information

Some individuals who do not read braille may be able to read large print or raised
print. However, raised print must be large enough to be read with fingertips. Imprinting
the street name in the area available can be problematic.

The street name on the device should be the name of the street whose crosswalk is
controlled by the pushbutton.

A combination of information formats, including raised characters, braille characters,

and audible information, will accommodate the most users.
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When to Use
Raised print signs may be particularly useful in area with large numbers of senior

citizens.

References

The MUTCD states: “Name of the street...may also be provided in accessible format:
(1, 4E.08).

The Draft PROWAG provides specifications for raised characters on signs (2,
R409.2) . However, at this time, directional information and signs are only required to
comply with Section R409.3 (braille) or provide street name information in audible

format.

Use by Pedestrians Who Are Blind or Who Have Low Vision
A pedestrian who is familiar with the installation of raised or large print but
unfamiliar with the particular intersection would search the sign to learn or confirm the

name of the street that is controlled by the pushbutton.
Passive Pedestrian Detection

Description

Passive pedestrian detection is sometimes used to call the pedestrian phase, and it can
extend the clearance interval. The authors are not aware of U.S. installations of passive
detection that include audible signals as well as visual signals, but the combination of
passive pedestrian detection and audible signals is being used in the United Kingdom,
Australia, New Zealand, and the Netherlands (see Figures 4-10 and 4-11).

One available APS device provides the option of triggering the pushbutton locator
tone through sensors (piezoelectric, infrared, or microwave) when a pedestrian enters the

detection zone. If a pedestrian is not detected, the locator tone is silent.

Additional Information
An example of passive pedestrian detection technology is the “pedestrian user-
friendly intelligent” (PUFFIN) crossing in use in England since 1993 (/8). PUFFIN

crossings employ pedestrian detectors for both the pedestrian waiting area and the
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crosswalk. Waiting area detectors consist of pressure mats with piezoelectric sensors,
infrared or microwave detectors mounted on the signal pole, or video cameras serving

remote sensor software.

Figure 4-10. Detail of an APS at midblock crossing in Australia. Sign reads “Push

button then wait on red mat.”

Figure 4-11. This midblock crossing has sensors in a specific area of the sidewalk. A

red mat area is labeled “Push button then wait here.”
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References
The MUTCD states: “Accessible pedestrian signal detectors may be pushbuttons or

passive detection devices” (/, 4E.09) .

Use by Pedestrians Who Are Blind or Who Have Low Vision

While passive detection of pedestrians for activating the locator tone may be helpful
in reducing noise near the intersections, pedestrians who are blind may not approach the
crosswalk or intersection within the detection zone. They also may not know about it
unless they are familiar with the intersection.

Pedestrians who are blind may also not stand or travel in the exact waiting or crossing

area to trigger passive detection for the “Walk™ signal or to extend the clearance interval.
Remote Activation

Description

At least one manufacturer offers the option of a handheld pushbutton that sends a
message to the APS to call the pedestrian phase. It operates on a limited range
radiofrequency (such as used with a garage door opener or car door unlocking device)

within 100 ft of the signal.

Additional information
The manufacturer’s information does not clarify how the device would differentiate
between locations at the intersection or if using the device would place a pedestrian call

for all crossings of the intersection.

Reference
Handheld pushbuttons are not mentioned in the MUTCD or the Draft PROWAG.

Use by Pedestrians Who Are Blind or Who Have Low Vision
Pedestrians could place a pedestrian call as they approach the intersection, without
having to travel to the pushbutton location. This would make it unnecessary to deviate

from the travel path and may be particularly advantageous for wheelchair users.
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Tones or Audible Messages During Clearance Interval

Description

A tone or other message sounds during the pedestrian clearance interval at a different
rate or tone or with a different speech message than the “Walk™ indication or pushbutton
locator tone. This can include audible pedestrian countdowns.

APS devices typically revert to the pushbutton locator tone during the flashing and
steady “Don’t Walk” interval. That is not considered to be a clearance interval

indication/tone.

Additional Information
Clearance interval information is sometimes provided by accessible pedestrian signals

in Japan and in some parts of Canada.

e In Japan, a variety of alternatives are available, including a European emergency
vehicle “ba-boo” sound and various melodies.

e In Canada, clearance interval information may be provided by a tone that repeats at a
faster rate than the “Walk” signal. For example, if the “Walk” signal is a “cuckoo”
sounded at 1 time per second, during the clearance interval the “cuckoo” is sounded 2

times per second.

The advantage of tones or audible messages during the clearance interval is that
pedestrians who are visually impaired and who have begun to cross the street know that
the clearance interval prevails.

Disadvantages include the following:

e The clearance interval sound might be mistaken for the “Walk” signal by persons
who approach during the clearance interval, leading them to begin crossing during the
flashing “Don’t Walk” interval.

e Pedestrians who are blind generally want to be able to hear traffic while crossing the
street. The clearance tone or audible message could distract them from hearing traffic
or mask the sound of traffic. The continuous nature of a speech countdown has more
potential for masking other sounds than the shorter duration of the pushbutton locator

tone.
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e Additional cognitive processing may be required to interpret a verbal clearance
interval message, such as an audible countdown.

e For a blind person, knowing the remaining length of the flashing “Don’t Walk™ signal
is not useful since they do not have information about the remaining distance to the

destination curb.

References
The MUTCD states that the accessible pedestrian signal shall indicate the walk
interval and that the word “wait” must precede any message during the clearance interval

(1, 4E.00).

Use by Pedestrians Who Are Blind or Who Have Low Vision

This feature is not currently used in the United States and is not recommended due to
the potential confusion of the walk interval with the clearance interval.

As noted in the disadvantages listed above, pedestrian countdown information is

unlikely to provide any advantage to the individual who is blind or visually impaired.
Integrated Information Devices

Description

Personal pagers, cellular telephones, and other mobile digital communication devices
could potentially receive transmitted pedestrian signal messages. The increased use of
these devices suggests that there may be other technologies and methods to provide
information to pedestrians and for pedestrians to call the walk interval in the future.

Development is ongoing on an integrated handheld computer-type device to provide
geographic, global positioning system (GPS), intersection layout, and real-time signal
information to pedestrians who are blind. Communication of a pedestrian call is also

being investigated. Such technology is, however, in the very early stages of development.
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This chapter provides guidance on when and where accessible pedestrian signals should be
installed. It contains information on requirements for installation and a tool for prioritizing APS

installations.
Where Are Accessible Pedestrian Signals Required?

Current Practice

Currently in the United States, APSs are typically installed upon request along a specific
route of travel for a particular individual or group of individuals who are blind or visually
impaired. Various states and municipalities have established policies on installation of APS

devices, some of which may not be in accordance with ADA requirements.

Section 504 and ADA Requirements

As discussed in Chapter 1, Section 504 of the Rehabilitation Act has since 1973 required
nondiscrimination in all programs, services, and activities receiving federal financial assistance.
The ADA requirements for state and local governments extend and increase the requirements in
the Rehabilitation Act, requiring newly constructed or altered public facilities to be accessible,

regardless of the funding source.

Effective Communication
The ADA requirement for effective communication was discussed in Chapter 1. A recent

publication by the Federal Highway Administration specifically mentions accessible pedestrian
signals as a means to communicate information:

Implementing regulations for Title II of the ADA, which covers State and local

governments, also address “communications and information access,” requiring

‘effective communications’ with persons with disabilities. In the sidewalk/street

crossing environment, this would include accessible pedestrian signals, markings

and signage. (/9)
Where there are pedestrian signals, this may require the installation of accessible pedestrians

signals to provide access to signal information for pedestrians who are blind or who have low

vision.
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ADA Standards for Public Rights-of-Way

As discussed in Chapter 1, ADA standards that specifically address the public rights-of-way
have not yet been finalized. The Draft PROWAG was published for comment on June 17, 2002,
and was revised on November 23, 2005. These minimum technical standards would require
accessible pedestrian signals at all newly constructed or reconstructed intersections where visual

pedestrian signals are installed.

Accessibility Still Required

ADA accessibility guidelines are minimum guidelines for new construction or
reconstruction, and they must be applied to the maximum extent feasible in alterations,
renovations, or additions.

While the ADA does not require going back and reconstructing all intersections and
locations, it does require improving accessibility when work is performed at a location. When an
intersection is being completely reconstructed, the expectation is that new construction
guidelines can and will be met. (See the section in Chapter 6 on new construction for a
description of the elements covered by the Draft PROWAG.)

When certain elements of an intersection are being upgraded, the accessibility features
should also be upgraded to new construction standards to “the maximum extent feasible.” The
“maximum extent feasible” is explained in the Title II regulations issued by the Department of

Justice.

Self-Evaluation and Transition Plans

When the ADA regulations were published in 1992, the Department of Justice extended the
Section 504 requirement for transition plans and required a “self-evaluation” by all public
entities (28 C.F.R, Part 35.105, Self-Evaluation). The goal was that each service, facilit, and
activity of the state or local government, when viewed in its entirety, would eventually be
accessible to individuals with disabilities. If structural changes are required to existing facilities
to provide program accessibility, a transition plan is required; the elements of a transition plan
are discussed in 28 C.F.R., Part 35.150(d). A summary from the FHWA Office of Civil Rights
provides a short description of requirements:

A public entity may not deny the benefits of its programs, activities, and services

to persons with disabilities because existing facilities are inaccessible.
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e State and local governments of 50 employees or more were required to prepare
a self-evaluation plan to identify program access issues (Rehabilitation Act (1973),
section 504).

e From this, a transition plan was to be developed to modify inaccessible services,
policies and practices. This includes removing barriers and inaccessible features.

e Transition plan work was to have been completed by January 1995.

e If work was not completed by that date, those entities are out of compliance.

e Many states and localities are out of compliance and this makes them more
susceptible to lawsuits.

e  Ways of complying with the law are to have an ongoing transition plan for
improving existing facilities and providing a citizen’s request program for
accessible parking, curb ramps, Accessible Pedestrian Signals (APS) and removing

sidewalk and street crossing barriers. (20)

APSs in Transition Plans

Some municipalities have considered the addition of APSs at intersections part of their ADA
transition plan, but many have not. As part of their compliance with ADA, municipalities may
need to establish a plan to prioritize and make decisions about installation of APS at “unaltered”
intersections

e  Where a request for APS is received, and

e  Where there is insufficient information for street crossing using nonvisual clues

Prioritizing APS Installations

The information regarding prioritizing intersections for installation of APSs is not intended to
apply to new or reconstructed intersections. In new construction or reconstruction projects, it is
appropriate to consider the Draft PROWAG as the best guidance available at this time (/0). In
new construction, accessible pedestrian signals should be installed wherever pedestrian signals

are installed.

Where Are Accessible Pedestrian Signals Needed?
When considering and prioritizing crossings and intersections for retrofit with accessible

pedestrian signals, consideration needs to be given to the information available to pedestrians
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who are blind and to which crossings are in greater need of a APS. A number of factors enter

into that decision.

MUTCD Guidance
The MUTCD recommends the following:
The installation of accessible pedestrian signals at signalized locations should be
based on an engineering study, which should consider the following factors:
e Potential demand for accessible pedestrian signals;
e A request for accessible pedestrian signals;
e Traffic volumes during times when pedestrians might be present; including
periods of low traffic volumes or high turn-on-red volumes;
e The complexity of traffic signal phasing; and

e The complexity of intersection geometry. (/, 4E.06 )

Additional Considerations
Locations that may need accessible pedestrian signals include those with

e Vehicular and/or pedestrian actuation,

e Very wide crossings,

e Crossings of major streets where minor streets have minimal or intermittent traffic (an APS
may be needed for crossing the major street),

e T-shaped intersections,

e Nonperpendicular or skewed pedestrian crossings,

e Low volumes of through vehicles,

e High volumes of turning vehicles,

e Split phase signal timing,

e Exclusive pedestrian phasing, especially where right turn on red is permitted, and

e [eading pedestrian intervals.
Where these conditions occur, it may be impossible for pedestrians who are visually impaired

or blind to determine the onset of the “Walk™ interval by listening for the onset of parallel traffic.

It would also be difficult to obtain usable orientation and directional information about the
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crossing from the cues that are available. Too little traffic is as great a problem for pedestrians
who are blind as is too much traffic. In the absence of an APS, blind pedestrians must be able to
hear a surge of traffic parallel to their direction of travel in order to know when the walk interval

begins.

Advisory Committee Involvement

Some jurisdictions may wish to set up a process where ratings are reviewed by an advisory
committee of stakeholders, including blind citizens, O&M specialists, and transportation
professionals, who can assist the traffic engineering department in the study process.

In many of the current systems used, crossings with the highest number of points are
generally considered the highest priority. However, date of request, plans for other construction

at the intersection, and other local issues may affect priority of installations.

APS Prioritization Tool

As discussed previously, prioritizing existing intersections for retrofit with accessible
pedestrian signals should be done either in response to requests or when updating an ADA
transition plan. Prioritization schemes should place only limited emphasis on factors related to
frequency or likelihood of use by blind pedestrians. The information provided by an accessible
pedestrian signal may be necessary at any time, along any route, by residents, occasional
travelers, and visitors. Intersections having high pedestrian volumes are likely to have
pedestrians whose vision is sufficiently impaired so as to have difficulty using conventional
pedestrian signals.

Of greater importance in prioritizing crosswalks are factors related to determining whether
sufficient acoustic information exists—at all times—to permit safe crossing at a particular

intersection or crosswalk.

Past Rating Scales

Several rating scales have been developed in cities across the country, some of which have
been utilized for more than 20 years. These rating scales have been used in different ways in
different cities. In some locations, they were developed as warranting schemes, and APSs were
installed only if the intersection met a required minimum number of points. Other cities used

rating scales only to aid in prioritization.

Page 5-6



Generally, points are assigned to specific intersection features, as well as proximity to
services for all pedestrians (such as transit, governmental offices, or shopping). The cities of San
Diego, Los Angeles, and Portland and the state of Maryland have used point rating scales as part
of their process.

The parties responsible for rating the intersections vary according to the locality. In San
Diego, a traffic engineer and an O&M specialist rate separate aspects of the intersections. In Los
Angeles and Portland, the rating is conducted jointly by an O&M specialist and a traffic

engineering department staff member. In Maryland, the DOT engineer determines the rating.

APS Prioritization Tool Overview

The APS Prioritization Tool was developed as part of this research (21). The tool provides
traffic engineers and other technical practitioners with the means to take observable
characteristics of a pedestrian crosswalk and produce a rating that reflects the relative crossing
difficulty for pedestrians who are blind, thus enabling prioritization of crosswalks for installation
of accessible pedestrian signals. Practitioners can use this tool to determine these ratings for each
crosswalk. The crosswalks with the highest ratings will have the highest priority for APS
installation. While an overview of the tool and an example of use are shown in this chapter, the
full instruction manual and blank Prioritization Tool forms can be found in Appendix D.

The Prioritization Tool calculates the prioritization score for a crosswalk based on
characteristics of the crosswalk itself and the intersection at which it is located. Characteristics
that cause a crosswalk to have a greater need for APSs are assigned higher point values.

Intersection characteristics include the following:

e Number of intersection legs,

e Signal design (e.g., pretimed, actuated),

e Proximity of transit facilities,

e Proximity to facilities providing services for people who are blind or visually impaired, and

e Proximity to major pedestrian attractors (e.g., sports arena, downtown area.).

Crosswalk characteristics include the following:
e Crosswalk width,

e Street speed limit,
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Approach and crosswalk geometrics (e.g., skewed crosswalks, large curb radii, islands or
medians),

Pedestrian signal control (e.g., pushbutton actuation required for “Walk” signal, leading
pedestrian interval),

Vehicle signal control (e.g., right turn on red, leading protected left turn phase),

Off-peak traffic presence,

Distance to alternative APS crosswalk,

Pedestrian pushbutton location, and

Requests for accessible pedestrian signals.

APS Prioritization Tool Validation Process

Although prior rating scales included many relevant factors, the point values assigned to

these factors were not thoroughly tested in a field validation. The APS Prioritization Tool

underwent validation through comparison with expert opinion from O&M specialists and blind

pedestrians. The steps in producing and validating the tool were as follows:

1.

The research team selected factors (e.g., crosswalk width, signal design) to include in the
tool. Factors that made crossing more difficult for blind pedestrians were given higher point
values. This produced the initial form of the prioritization tool.

The team selected crosswalks in three cities (Cambridge, MA; Tucson, AZ; and Charlotte,
NC). Each crosswalk was rated with the initial prioritization tool. The same crosswalks were
then rated by O&M specialists and blind travelers, who ranked them in order of difficulty for
blind pedestrians.

The two sets of rankings were compared. The places where the prioritization tool results
differed from the expert results showed where the tool’s point values needed to be raised or

lowered.

This process produced a tool that was validated by comparison to expert opinion in real-

world situations.
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Example of the APS Prioritization Tool
The following example shows how the Prioritization Tool would be used to score a

crosswalk that would be relatively difficult (an additional example of a relatively easy crosswalk

is included in Appendix D).
This example rates a crosswalk at a large intersection of a major arterial and a minor side

street. The crosswalk of interest is on the east leg (highlighted in Figure 5-1; shown at street level

in Figure 5-2).

Figure 5-1. Overhead view of example crosswalk (reprinted from Google Earth © 2005).

Figure 5-2. Street view of example crosswalk.

The first worksheet deals with the intersection characteristics (Figure 5-3). Points were given

for the following reasons:
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e The signal is actuated but also uses split phasing, which is a higher point value than
actuation, so the intersection gets six points for split phasing. Split phasing is a less
commonly used signal design, and the typically heavy turning movements make it harder to
effectively use the traffic movement cue to determine signal changes. Accessible pedestrian
signals would provide a definitive cue to the onset of the walk interval for pedestrians who
are unable to see the pedestrian signal.

e There is a single bus route on the main street, which earns another point. The presence of
public transit increases the likelihood that visually impaired pedestrians will travel at this

intersection, thereby increasing the priority for an APS..
There are no facilities specifically providing services for individuals who are visually

impaired or major pedestrian attractors within 0.5 mi, so no points are given for those categories.

The total intersection score is seven points.
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Intersection Prioritization Tool for Installation of Accessible Pedestrian Signals, NCHRP 3-62, 2006
Intersection Worksheet

Location: .
(;H-rﬁm. ¢ KuBeugmp [Noreanp

Sketch: See instructions for information to include. Label Configuration (select one) Points | Score

crosswalks as A, B, C, D, elc. 4-leg 0o | 2
4-leg offset 3 |
3leg (TorY) 3 |
5 or more legs 12
Midblock location 14 |
Signalization* (select one)** | Points | Score
Pre-timed 0
Actuated (semi or fully) 2
Split phasing 6 (o
Exclusive ped phase 8 |

Transit Facilities within a block
(~ 1/8 mile) of the intersection -
all legs (select one)

Points | Score
Mo transit facilities 0
Single bus route 1 !
Multiple bus routes 3
[ Transit mall/rail station 5
, N
T\JO AR ZA "’”H"\//{_\ Distance to Facility for Visually
3 g men Impaired (select one) Points | Score
i > 2600 ft (~1/2 mile) 0 |
/" <2600 ft (~1/2 mile) 4 |
< 1300 ft (~1/4 mile) 6 |
< 650 ft (~1/8 mile) 8
< 300 ft 10
Other Intersection Level Issues
C Distance to Major Pedestrian
H - Attraction (select one) Points | Score
—"'?1"L PNAS ey > 2600 it (~1/2 mile) 0 | o
< 2600 ft (~1/2 mile) 2
< 1300 ft (~1/4 mile) 3
< 650 ft (~1/8 mile) 4
< 300 ft 5

* For intersections only. Signalized midblock locations
are accounted for under Configuration.

** Select the option with the highest point value that
applies to the situation,

Intersection Worksheet Score: «7
(surn of scores on this page)

Figure 5-3. Intersection worksheet for example crosswalk.

The second worksheet deals with the crosswalk (Figure 5-4). Points were given for the
following reasons:
e The crosswalk width of 110 ft and the speed limit of 45 mph on the main street earn the

crosswalk four and five points, respectively. Wider crosswalks and faster traffic increase the
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crossing difficulty and risk to visually impaired pedestrians; an APS may help expedite their
crossing.

e The curb radius on one of the corners bordering the crosswalk is greater than 25 ft, so one
point is given in the geometrics category. Larger curb radii create orientation problems for
visually impaired pedestrians that may be decreased with the use of an APS.

e The signal requires pushbutton actuation for the pedestrian “Walk” signal, so four points are
given for the pedestrian signalization category. An APS locator tone would help a pedestrian
who is visually impaired recognize that there is a pushbutton at that crosswalk and help in
locating the pushbutton.

e Right turn on red (RTOR) is permitted at the crosswalk, so two points are given in the
vehicle signal control category. RTOR may produce misleading traffic cues, and an APS
would provide a definitive cue of the appropriate time to cross.

e During off-peak hours, there was enough parallel traffic to provide audible cues (two or more
vehicles per cycle) about 75% of the time. This earns two points.

e There is not an alternative APS crosswalk within 0.5 mi, so four points are given toward the
prioritization of an APS installation at this crosswalk.

e The pedestrian pushbutton at one end of the crosswalk is located more than 10 ft from the
curb, which is contrary to the recommendations in Section 4E.09 of the MUTCD. Three
points are given for this drawback, since a correctly installed APS would position the
pushbutton closer to the curb, which facilitates orientation alignment for blind and visually

impaired pedestrians.

The crosswalk worksheet score is 25 points. When added to the intersection score of 7 points,
this yields a total crosswalk score of 32 points. In practice, this score of 32 points would be
compared with other crosswalks under consideration for APS installations. Those crosswalks
with the highest scores would have the highest priority for installation of accessible pedestrian

signals..
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Intersection Prioritization Tool for Installation of Accessible Pedestrian Signals, NCHRP 3-62, 2006
Crossing Worksheet
{Complete one sheet for each crossing)
lLocation: ~ENTRAL % KirpowanE /;\JaEL AND Crosswalk Label: D
|Crossing Width (select one) Points | Score Speed Limit (select one) Points | Score
< 40 ft 0 < 20 mph 0
40 - 59 ft 1 25 mph 1
[6o-79ft 2 30 mph 2
|so-9ogit 3 35 mph 3
100- 119 ft 4 H 40 mph 4
120t - 5 > 45 mph 5 | § |

|Approach/Crossing Geometrics (select all that apply)

Points | Score

Skewed crossing o 7

Curb radius> 25 ft (gither comer) 1 |
Apex curb ramp (either corner) 2
Channelized right turn island 2

Islands or rried|ans {paunted raised or cut-through) 1
Transverse slope on crosswalk - i~ =
|Pedestrian Signal Control (select all that apply) Points | Score
Timed for crossing to median crossing island B8

|PIJSh button actuation required for WALK signal 4 H
Leading Pedestrian Interval {LPI) with parallel street green 8
|[Non-concurrent WALK interval B 4

Vehicle Signal Control (select all that apply) Points | Score
Protected right turn phase / right turn overlap (on parallel street) 7
ILeadmg protemed left-turn phase (on parallel street) - - 3 |
Right-Turn-On-Red permitted (on parallel street) 2 2
Channelized right turn lane under signal control 8 |
Off-Peak Traffic Presence - at least 2 vehicles present on parallel street (select one) Points | Score
Constant (= 90 percent of cycles) B

Heavy (70 - 80 percent) 2 2
Moderate (50 — 60 percent) ) 3 ]
nght [3(} 40 percent) - 4
QOccasional (< 30 percent} 5

None (i.e., no thraugh lanes present to create surge noise - e.g., stem of T-intersection) |
Distance to Alternative APS Crossing Pedestrian Pushbutton Location -

(select one) Points | Score either corner (select all that apply) | Points | Score
= 300 ft . 0 Located > 10 ft from curb 3 3

< 650 ft (~ 1/8 mile) B Located = 5 ft from the CW extd. 3

< 1300 ft (~ 1/4 mile) 2

< 2600 ft (~ 1/2 mile) 3 Requests for APS (select one) Points | Score
= 2600 ft (~ 1/2 mile) 4 4 No reguests 0o | o

1 or more requests 6 |

Other Crossing Level Issues

Crossing Worksheet Score:
{score from this page)

Intersection Worksheet Score:

(score from intersection

Total Crossing Score:
{add the two above scores)

5

form)

]

£

Figure 5-4. Crosswalk worksheet for example crosswalk.
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Accessible pedestrian signal installations require engineering drawings and detailed specifi-
cations. Complex intersections require complex decisions and engineering judgment. A number
of factors must be considered in designing the installation. This chapter contains guidance on

how to design an APS installation that works well for the user and the environment.

Principles

General principles in the decision to install an APS include the following:

e Provide pedestrian signal information to those who cannot see the pedestrian signal head
across the street.

e Provide information to pedestrians about the presence and location of pushbuttons, if press-
ing a button is required to actuate pedestrian timing.

e Provide unambiguous information about the walk indication and which crossing is being sig-
naled.

e Use audible beaconing only where necessary
e Put as little additional sound in the environment as possible.
e Avoid disturbing neighbors.
e Allow pedestrians who are blind or visually impaired to hear the traffic sounds, as well as

the APS.

Features

In many cases, a municipality or state will wish to purchase one style of APS device for all
installations. However, there are engineering and design decisions in the installation of an APS,
as well as in the choice of equipment.

More latitude in specifications may be applied when the APS is an addition to an existing
intersection. The ADA typically requires new construction to meet ADA guidelines, while it re-
quires additions or alterations to existing intersections to meet the guidelines to the maximum
extent feasible. Understanding the basic considerations is necessary to designing usable installa-
tions in both new and retrofit situations.

In new construction or reconstruction, where the APS can be located consistently, it is likely
possible to use standardized device features and mounting locations for all installations. When

retrofitting intersections with an APS, it may be necessary to use different features to provide
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unambiguous information at different intersections. (See Chapter 4 for a listing and description

of APS features.)

Device Location

Device location is critical to the functioning of the APS and needs to be planned. The APS
may provide ambiguous information if located incorrectly, just as pedestrian or vehicular signal
heads can provide ambiguous, or even dangerous, information if located incorrectly. Engineering
judgment is required to determine the best way to install APSs at a given intersection and cross-
ing. Differences in curb radius, width of right-of-way, presence of a parkway (grass buffer), curb
ramp design and location, and existing infrastructure on corners make each installation different.

Whenever possible, two poles should be installed for APS speakers to be located close to the
pedestrian departure location and crosswalk, as described in detail below. Recommendations
about location and the walk indication have been updated as a result of recent research. (See Ap-

pendix C for research results.)

Optimal APS Location

The optimal location for a pushbutton-integrated APS is between the edge of the crosswalk
line (extended) farthest from the center of the intersection and the side of the curb ramp. The
APS should be between 1.5 ft and 6 ft from the edge of the curb, shoulder, or pavement, but no
further than 10 ft from the edge of the curb, shoulder, or pavement. The control face and tactile
arrow should be carefully aligned with the direction of travel on the associated crosswalk. In or-
der to provide wheelchair users with access to the pushbutton, the pushbutton must be located

adjacent to a level, all-weather surface.
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Ideal
placement ‘ .
—Crosswalk B ——

Crossw Pushbutton pole may
be a stub pole, or may

also support pedhead

_Symbol Key
sV Sound from pushbutton speaker
sl Pedhead (not shown for clarity)
Pushbutton-integrated APS

(Not to scale) ® FPole

Figure 6-1. Optimal location of pushbutton-integrated APS (two pushbuttons on one cor-

ner, mounted on two separated poles; rapid tick “Walk” indication).

The pushbutton and speakers for the APS need to be less than 5 ft from the edge of the
crosswalk line (extended) farthest from the center of the intersection. At corners of signalized
locations where two pedestrian pushbuttons are provided, the pushbuttons should be separated by
a distance of at least 10 ft (see Figure 6-1). A rapid tick “Walk” indication is recommended for
installations following these guidelines for location.

When pushbuttons are precisely and consistently located in this way, identification of which
crossing is being signaled can be based solely on which pushbutton the “Walk” signal comes
from. There is no need to remember a code (such as cuckoo for a north-south crossing and rapid
tick for an east-west crossing) or to understand speech messages. Figure 6-2 provides examples
of pole arrangements that meet the requirements for corners having different geometries. Figure

6-3 demonstrates acceptable APS placement at a corner with an improper ramp design.
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10 ft radius, 5 ft sidewalk, par-

allel ramps

30 ft radius, 12 ft sidewalk,

perpendicular ramps

30 ft radius, 5 ft sidewalk, par-

allel ramps

10 ft radius, 5 ft sidewalk with

parkway, perpendicular ramps

30 ft radius, 12 ft sidewalk, per-

pendicular ramps

30 ft radius, 5 ft sidewalk with

parkway, perpendicular ramps

Legend

Level space
® APS pole
Detectable warning
”“ Parkway
>

Ramp indication

30 ft radius, 12 ft sidewalk,

parallel ramps

30 ft radius, 5 ft sidewalk with

parkway, perpendicular ramps
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AN

N

30 ft radius, 5 ft sidewalk, sin- 20 ft radius, 5 ft sidewalk, single ~ Right-angle right-of-way, 8 ft

gle ramp, APS poles separated ~ ramp, APS on single pole with sidewalk, perpendicular ramps
by 10 ft speech messages

Figure 6-2. Examples of locations for APSs on corners with various geometries.

Figure 6-3. Acceptable APS placement, but inaccessible ramp design (no level space for

passage through the sidewalk).

APS Installation Where Two Separated Poles Are Not Possible

Where the only work being done is the addition of APSs to existing poles, or where it is tech-
nically infeasible to install two APS devices on separate poles because of limited right-of-way,
topography, or the location of other essential equipment, it may be necessary to install two APSs
on a single pole. However, the APS features required for this situation are different from those

where accessible pedestrian signals and their associated sounds are separated.
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When it is necessary to mount two pushbuttons on one pole without a separation of 10 ft or
more,
e Speech “Walk” messages, rather than tones, are recommended, and
e Pushbutton information messages identifying the intersection and the street to be crossed are

needed to ensure users know the street name to listen for in the “Walk” message.

Research in Portland demonstrated that the pedestrian’s identification of which crosswalk
had the “Walk” signal was significantly more accurate when the APS provided speech “Walk”
signals from both signals than when the APS used two tones—cuckoo and rapid tick (see Ap-

pendix C).

Need for Audible Beaconing

Audible beaconing is the use of an audible signal in such a way that blind pedestrians can
home in on the signal from the opposite corner to aid in alignment during the crossing. The need
for audible beaconing may affect the type of device to be installed and the installation location.
Not all devices are capable of providing audible beaconing. The need for beaconing should be
evaluated and considered early in the design of the APS installation. A minority of crossings is
likely to require beaconing; not all crosswalks at an intersection may need beaconing. Beaconing
may actually cause confusion if used at some locations. (See Chapter 4 for suggested criteria for

audible beaconing.)
Signal Phasing Considerations

Introduction

Some signalization schemes, such as exclusive pedestrian phasing and split phasing, need
careful adjustment and consideration to avoid confusing pedestrians who are blind. Crossings
with pedestrian signals that rest in “Walk” may need special treatment. These issues must be
considered in the design phase in determining type of device and location. In addition, careful

adjustment of APS volume after installation is essential.

Split Phasing
Split phasing is a signal design that gives a green phase for all vehicle movements in one di-

rection (e.g., northbound through, right, and left), followed by a phase for all movements in the
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opposite direction (e.g., southbound through, right, and left). At a location with split phasing, an
APS that can be heard from the parallel crosswalk provides incorrect, confusing, and dangerous
information. It is critical that the “Walk” indication be audible only from the ends of the cross-
walk being signaled so that pedestrians at other crosswalks do not begin to cross at a time when
vehicles are turning across their path in a protected vehicular movement.

This can be accomplished by locating the APS very close to the crossing location so pedes-
trians can readily determine which signal applies to their crosswalk. Careful adjustment of the
APS volume at all times of the day and night, as well as careful aiming of the speakers, is criti-
cal. Audible beaconing may not be appropriate at locations with split phasing due to the possibil-
ity of confusion of signals.

Possible strategies include the following:

e An APS mounted at the pushbutton location with volume carefully set to be heard only at the

crossing location (see photos and further discussion in Chapter 7).

e A pushbutton that actuates the audible “Walk” indication only for the crosswalk that receives

the pedestrian call.

Actuated Turn Phasing
In some timing plans for actuated turn phasing, traffic in one direction may be held longer to

allow the opposing traffic to complete left turning movements. In many such cases, the pedes-

trian phases on parallel crosswalks begin at different times. An APS that can be heard from the
parallel crosswalk provides incorrect, confusing, and dangerous information and could mislead
pedestrians into crossing when vehicles are turning across their path in a protected vehicular
movement.

Possible strategies include the following:

e An APS with speakers mounted at the pushbutton or pedestrian signal head, with carefully
set volume and very careful placement and adjustment, to be heard only at the crossing loca-
tion (see photos and discussion in Chapter 7).

e A pushbutton that actuates an audible “Walk” indication only for the crosswalk that receives
the pedestrian call.

e Having the audible “Walk” indication sound only during that part of the “Walk” interval that

is common to both of the parallel lanes, provided that the pedestrian clearance time remains
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long enough to enable pedestrians crossing with audible cues to complete their crossing be-

fore the end of the clearance interval.

Exclusive Pedestrian Phasing

Exclusive pedestrian phasing (also known as scramble phasing) is a signal phase in which all
vehicle movements are stopped and all pedestrian crosswalks are given the “Walk™ signal. This
makes it difficult for pedestrians who are blind or visually impaired to recognize the onset of the
walk interval, particularly at locations where right turns on red are permitted. In addition, there is
no vehicle flow to aid in crossing straight to the destination corner.

In some locations, pedhead-mounted accessible pedestrian signals have been installed on all
corners, and two different sounds for different crossing directions have been set to sound during
the “Walk” indication. This is not recommended, as it is confusing to all pedestrians, and the as-
sumption of pedestrians who are blind may be that the signals are broken.

In a pilot project in Morgantown, West Virginia, a pushbutton information message, fol-
lowed by a “Walk” tone, was used at an intersection with exclusive pedestrian phasing, in asso-
ciation with a “Walk” tone. The pushbutton information message was modeled after the follow-
ing phase: “Wait to cross Howard at Grand. Wait for red light for all vehicles. Right turn on red
permitted.” During the walk interval, all pushbutton-integrated devices at the intersection emit
the same, rapidly repeating tone. Only one APS may be installed on some corners, with a modi-
fied tactile arrow installed on the top of the device, with arrows pointing in two directions. (See

the Morgantown case study in Chapter 9.)

Rest in “’Walk”

At locations where the pedestrian signal to cross the minor street rests in “Walk,” the “Walk”
indication would sound constantly for that crossing. In many locations, that might prove to be
irritating to neighbors.

Some APS manufacturers provide a limit switch that restricts the length of the audible
“Walk” indication to 7 or 8 s, but allows recall of the audible and vibrotactile indications of the
“Walk” if the button is pressed when there is adequate clearance time remaining. The availability

of that feature should be investigated in the installation planning.
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APSs Where Pedestrian Timing Is Pushbutton Actuated

Pushbutton-actuated pedestrian timing requires that a pedestrian locate the pushbutton and
push it to request the pedestrian phase. A pedestrian who is blind needs to know a button-press is
required to actuate pedestrian timing, and he or she needs to be able to easily find the pushbut-
ton. The most appropriate way to convey that information is with a locator tone at the pushbut-
ton. The Draft PROWAG requires that accessible pedestrian signals have a locator tone when
there are pedestrian pushbuttons. Likewise, the MUTCD states that “[ APS] pushbuttons should
be audibly locatable” (/, 4E.09).

Location of APS Pushbuttons for Actuated Signals

To be useful to pedestrians who are visually impaired, pushbuttons must be installed as near
to the crosswalk as possible, preferably on the sidewalk within the width of the crosswalk con-
nection or adjacent to the crosswalk, and as close to the curb as possible.

Pedestrians who are blind must locate and push the pushbutton and then align themselves to
cross, as discussed in Chapter 2. Even with an accessible signal, a pedestrian who is blind or
visually impaired may not cross on the first “Walk” indication, but rather may need to listen to
traffic and the accessible signal for a full cycle to confirm alignment, signal functioning, and
traffic direction before pushing the pushbutton again, realigning, and crossing on the following

pedestrian phase.

APS Where Pedestrian Timing Is Not Pushbutton Actuated
When pedestrian timing is pretimed, on recall, or called by passive pedestrian detection, pe-
destrians generally do not need to locate the pushbutton at the intersection. However, accessible
pedestrian signals typically have the speakers, a vibrotactile “Walk” indication, and a tactile ar-
row provided at the pushbutton location. At new or reconstructed intersections, wiring and poles
can be added to install the poles and APS in the recommended locations close to the crosswalk
and curb ramp.
e  When an APS pushbutton with a pushbutton locator tone is installed in a location that is not
close to the crosswalk, blind pedestrians may have to deviate from their course of travel to

push the button, potentially causing problems in orientation and alignment for the crossing.
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e Many downtown areas with wide sidewalks have pretimed pedestrian phases. Poles are rarely
located in optimal locations for installation of an APS with audible and vibrotactile “Walk”

indications (see location recommendations in Figure 6-2 and 6-3).

Other Options

It may be appropriate to consider other options when the addition of the APS is the only
change planned at an intersection with pretimed signals. The following suggestion does not apply
at new or reconstructed intersections. If a pushbutton cannot be installed in a location where the
tactile arrow and vibrotactile information associated with the pushbutton are usable, it makes lit-
tle sense to install an APS with those features.

Note, however, that an installation without the tactile arrow and vibrotactile “Walk” indica-
tion would not comply with the Draft PROWAG requirements for new construction. Such an in-
stallation might be considered to be meeting those requirements “to the maximum extent feasi-
ble” when existing conditions and structures prevent installation of additional poles for mounting
the APS beside the crosswalk.

In that case, a pedhead-mounted APS without a pushbutton or locator tone may be more ap-
propriate. However, a “Walk” message or tone and volume levels should be carefully determined
to avoid confusion to pedestrians and to prevent disturbance to neighbors. Unless audible bea-
coning is determined to be necessary, the APS speaker should be oriented down toward the pe-
destrian waiting location. Use of a small mast arm to locate the APS over the crosswalk location

might be appropriate (Figure 6-4).
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Figure 6-4. The mast arm is used in this installation in Toronto, Canada, to position the pe-

destrian signal head and speaker closer to the crosswalk.
Intersection Geometry Considerations

Effect on Accessible Pedestrian Signals

An APS that is audible at the wrong crossing location may lead a visually impaired pedes-
trian to begin to cross at the incorrect time and place. Geometric features such as unsignalized
and signalized right-turn lanes are recognized as situations of concern in the MUTCD.

The type of accessible pedestrian signal may not be as important as the location of the sound
source and the volume of the “Walk” indication. These issues must be considered in the design
phase, when determining type of device and location. In addition, the APS volume must be care-

fully adjusted after installation.

Unsignalized Right-Turn Lanes and Splitter Islands

An unsignalized right-turn lane can pose a problem if the APS for crossing the signalized
main through lanes of the intersection is too loud. Pedestrians who are unaware of the existence
of an unsignalized right-turn lane may reach the curb, hear the APS sounding, and cross the un-
signalized lane, thinking that it is signalized.

This concern is the reason that the MUTCD urges careful selection of tones at locations with
free right turns (/, 4E.06). But tone selection does not really provide a solution; it is the volume

of the sound and the placement of the speaker that are the important issues.
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The APS must be adjusted so it is heard only from the location where the pedestrian is wait-
ing to cross and is only audible for the crosswalk being signaled. It is generally not appropriate to
use audible beaconing where there are splitter islands because the volume cannot be controlled
precisely enough. As discussed in the section on split phasing, volume and placement of the
sound source are critical considerations in designing and installing the APS.

A pedestrian standing on the corner at location A in Figure 6-5 should not be able to easily
hear the APS that is located on the splitter island and that is intended for use by pedestrians

crossing the through lanes.

“ .
Figure 6-5. APS at channelized turn lane.

Signalized Channelized Right-Turn Lanes

Where crosswalks from corners to splitter islands are signalized, the signals to cross to the
island might not, depending on crossing location, be concurrent with traffic movement parallel to
the pedestrian who is blind. The APS should be located precisely next to the associated cross-
walks, and the volume should be carefully adjusted. Pedestrians waiting on the island must not
confuse the “Walk” indication for the turn lane with the “Walk™ indication for the through lanes
of the intersection. Pedestrians approaching the corner can also be guided to the crosswalk by a
locator tone in combination with curb ramp location. Because signalized right-turn lanes can be
confusing for pedestrians who are blind, installation of APS with pushbutton locator tones at sig-

nalized right-turn lanes should be given high priority.
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Medians

If the pedestrian clearance time is sufficient only to cross to a median having an additional
pushbutton, it is very important that the pushbutton on that median be an APS with a locator
tone. This will help inform the pedestrian who is visually impaired that a second button press is
needed to complete the crossing, and it will aid in locating the median and the pushbutton. If
only one APS device is on the median, the pushbutton should have a double-ended arrow.

If the pedestrian phases for the two halves of the street are timed separately, then two
pushbutton-integrated accessible pedestrian signals are needed on the median, separated by as
much distance as possible and located as close to each crossing departure location as possible. In
European and Australian cities, a fence and offset crosswalks are used, in addition to the locator
tone of an APS, to alert all pedestrians about the need to stop on the median and wait for the next

pedestrian phase.

Figure 6-6. APS at median midblock crossing.
At the median island in Ireland shown in Figure 6-6, an APS is provided for each crossing,

and a fence prevents pedestrians from continuing straight across the street; instead, pedestrians

must turn and walk to the location of the other crosswalk and pushbutton.
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APS Design in New Construction

Draft PROWAG
The Draft PROWAG was released on November 23, 2005 (2). Although the Draft PROWAG
has not been published as a final rule, it should be considered as the best guidance available at

this time (10).

APS Characteristics
The Draft PROWAG requires accessible pedestrian signals with the following features in
new construction and reconstruction projects where pedestrian signals are installed (see Figure 6-
7):
e APS devices integral with the pushbutton,
e Audible and vibrotactile indications of the walk interval,
e “Walk” indication by tone or speech message,
e Pushbutton locator tone wherever there is a pedestrian pushbutton,
e Pushbutton that is a minimum of 0.5 cm (2 in.) across in one direction and that contrasts
visually with its housing or mounting,
e Tactile arrow indicating the direction of travel on the crosswalk, and

e Braille or verbal information about the name of the street.

Optional Features
The Draft PROWAG states that an extended button press shall be permitted to activate addi-
tional features. However, no information is provided that specifies what those features may in-

clude (see Chapter 4 for discussion of extended button press and possible features).

Location in New Construction
The Draft PROWAG specifies that APS devices shall be located as follows:

e In such a way that the vibrotactile feature can be contacted from the level landing of a curb
ramp or from clear ground space in line with the crosswalk line adjacent to the vehicle stop
line,

e Within specified reach ranges from a level landing,
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e 3 m (10 ft) minimum from other accessible pedestrian signals at the crossing, with an excep-
tion to that distance for devices installed on medians, and
e With control face of the device installed facing the intersection, parallel to the direction of

the crosswalk it serves.

In addition, clear floor or ground space at the pushbutton shall connect to, or overlap, the pe-

destrian access route.

Figure 6-7. APS installation in new construction.

MUTCD-Recommended Locations

The MUTCD does not specify locations for new construction in the same manner, but the
recommendations are substantially the same as that required by the Draft PROWAG for new
construction and reconstruction. The MUTCD states the following:

Pushbuttons for accessible pedestrian signals should be located...as follows:
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e Adjacent to a level all-weather surface to provide access from a wheelchair, and where
there is an all-weather surface, wheelchair accessible route to the ramp;

e Within 1.5 m (5 ft) of the crosswalk extended;

e  Within 3 m (10 ft) of the edge of the curb, shoulder, or pavement; and

e Parallel to the crosswalk to be used. (1, 4E.09)

See Figures 6-8 through 6-13 for examples of proper positioning of accessible pedestrian sig-

nals.
Ideal : |
placement [ ‘
—— Crosswalk B——
Crossw L Pushbutton pole may

be a stub pole, or may
also support pedhead

_Symbol Key

\!// Sound from pushbutton speaker
s Pedhead (not shown for clarity)
(Not to scale) Pushbutton-integrated APS
aps-int-03.dwg @ Pole

Figure 6-8. Ideal placement for a pushbutton-integrated APS.
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Acceptable
placement

Crosswal

(Not to scale)
aps-int-04.dwg

Figure 6-9. Acceptable placement for a pushbutton-integrated APS.

—— Crosswalk B——

>
Locate ~— %]

pushbutton
=—10 ft max.»)

from curb line

or edge of street

5ft |Locate push-
max. ‘ button less
than 5 ft from
| crosswalk line
extended

Pushbutton pole may
be a stub pole, or may

_ also support pedhead

_Symbol Key
\\ // Sound from pushbutton speaker
: Pedhead (not shown for clarity)
Pushbutton-integrated APS
@ Pole

Figure 6-10. The APS should be located on the intersection side of the pole, as shown in this

photo.
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G——

Figure 6-11. The MUTCD states that the APS should be within 5 ft of the crosswalk line
extended.

Figure 6-12. The APS should be within 10 ft of the curb.
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Figure 6-13. APSs installed in this reconstruction location are in accordance with the Draft
PROWAG in that they are beside a level landing and separated from each other by at least

3 m. Both APS devices are located on the intersection side of their poles.
APS Design at an Existing Intersection

Application of New Construction Guidelines

In retrofit situations, the ADA requires that new construction guidelines be followed to the
maximum extent feasible, if compliance with those guidelines is technically infeasible. The de-
termination of technical infeasibility will vary depending on the scope of the project and the ex-
isting situation.

The new construction guidelines, as described in the previous section, should be applied as
much as possible given the constraints of the project and the site.

The following sections provide guidance to assist the engineer/designer in understanding the

effects of location and actuation on the usability of the information provided by APS.
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Avoiding Ambiguity

The goal of the new construction location requirements and guidelines is to provide unambi-
guous information about which crosswalk has the “Walk” indication and to make pushbuttons
accessible to, and usable by, all pedestrians, including those with visual and mobility impair-
ments. Poor location and installation can not only render APSs unusable by a pedestrian who is
blind or mobility impaired, but can also provide the pedestrian with dangerously incorrect infor-
mation.

Pedhead-mounted and pushbutton-integrated APSs in the United States have typically been
mounted on the same pole as the pedestrian signals for that crosswalk, regardless of whether the
pedhead is the one closest to that crosswalk. This does not always provide unambiguous audible
“Walk” indications.

In Australia and some European countries, it is common to install a separate stub pole so as
to mount the APS in a consistent location in relation to crosswalks. This consistent location
makes it easy to determine which device the “Walk”™ indication is coming from and therefore
provides unambiguous information regarding which crosswalk has the walk interval. The Draft

PROWAG implements this strategy in new construction in the United States.

Issues to Consider

In designing retrofit installations, an understanding of the effect of certain intersection fea-
tures on accessible pedestrian signals use will be helpful in making decisions. Another factor that
becomes critical when adding an APS to an existing intersection is the location of existing poles
and the possible need for new poles to position the APS close to the crosswalk. Details on these

issues and recommended solutions are given in the following sections.
Needs Assessment

Strategies

After an engineering study determines that APSs should be installed at an existing signal,
strategies for integrating the APS into the sidewalk environment need to address certain issues
and/or questions. Those in charge of installing an APS at an intersection must conduct a needs
assessment to determine which features are suitable and to develop detailed installation plans. It

is important that the installation designer visit the intersection to gain an understanding of the
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particular issues that must be dealt with. Some manufacturers require detailed information about
the location and infrastructure of the intersection where the APS will be installed in order to send
equipment with appropriate arrows or other features (such as speech “Walk” messages or

pushbutton information messages, if needed).

Pushbutton and Pole Locations
A high-priority part of the needs assessment is to determine how much of the existing infra-

structure can be used and how much will have to be installed or modified. It is essential to look

at each crossing and the anticipated location of the pushbutton in relation to the departure loca-
tion.
Questions to consider include the following:

e Does the pushbutton and pole location fit within MUTCD and Draft PROWAG recom-
mended locations?

e [s existing wiring adequate for installation of the APS? The manufacturer’s devices may have
different wiring needs. Some require four wires to be available at the pushbutton, while oth-
ers require two wires. There may be different requirements where audible beaconing is used.

e s it possible to separate the pushbuttons for two crossings on the same corner by at least 3 m
(10 fv)?

e s the speaker nearer to the crosswalk it signals than it is to the other crosswalk?

e Are the pushbuttons located adjacent to a level all-weather surface that is free of hazards and
obstacles?

e [s there sufficient turning room for a wheelchair if the pedestrian must turn to push the button
and then return to the crosswalk?

e If the existing pole is in a “poor” location, can a stub pole be installed? Or are there other
poles nearby that are more appropriately located than the signal pole (e.g., utility poles or
lamp posts)?

e Depending upon the pushbutton or pole location, should tones or speech messages be util-
ized? (If two pushbuttons must be installed on the same pole, speech messages should be

used for the “Walk” indication.)
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Intersection Geometry and Need for Audible Beaconing
Audible beaconing is not needed at many intersections, although accessible pedestrian sig-
nals in the United States have traditionally been installed with beaconing.
The following questions should be considered:
e s audible beaconing needed at the intersection? (See discussion of audible beaconing in
Chapter 4 for suggested criteria.)
e  Would audible beaconing create the potential for confusion? (Confusion is possible at an in-

tersection with channelized right turns or other free-flowing lanes.)

Preference and Requests
When installation is in response to a request for an APS, the needs assessment should con-

sider whether the needs of the individual making the request have been addressed.
Pole Location

Existing Pole Location
When the only change is the addition of an APS at an intersection, the existing pole location

at the intersection often restricts the location of the APS components (such as pushbuttons,

speakers, and tactile arrows), which can affect the device features needed.

e The location of pushbuttons and tactile arrows and the location of speakers must be carefully
engineered to provide accessible and usable information to pedestrians with disabilities.

e These issues must be considered in designing the installation and ordering the devices to en-
sure that information provided by the APS will not be ambiguous. Before ordering devices,
the designer needs to look at the poles available and determine the locations where devices
will be installed.

e Pole location may affect the type of “Walk™ indication to be used.

e If two accessible pedestrian signals are located on one pole, separate speech “Walk™ indi-
cations, additional mast arms, or other provisions will be necessary to separate the
sounds.

e APS loudspeakers may be located at the pushbutton location or on the pedhead. The loca-

tion of the speakers can be critical.
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Location of the Tactile Arrow

If the poles are located too far away from the center of the intersection, outside the extension
of the crosswalk lines, a pedestrian who is blind may attempt to cross at a location that is not
within the crosswalk area. As discussed in Chapter 4, pedestrians typically align with the tactile
arrow and proceed to the curb from that location.

The installation shown in Figure 6-14 is far more than 5 ft outside the extended crosswalk
lines. While the arrow does clarify which street the device controls, it provides misleading in-

formation, which can be dangerous to pedestrians who cannot see.

Figure 6-14. If pedestrians proceed directly to the curb from the pushbutton in this photo,

they will be well outside the crosswalk area when beginning their crossing.

Options for Intersections with No Existing Poles
If there are no existing poles at the recommended locations, options to consider in retrofit
situations, in order of decreasing desirability (from the standpoint of minimizing ambiguity), in-
clude the following:
e Reposition pedestrian signals and poles, or add stub pole(s) and associated conduit and wir-
ing.
e Install two accessible pedestrian signals with speech messages on a pole (see Chapter 4 for

recommended wording of speech messages).
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e Mount speakers on the pedestrian signal head, possibly with mast arms or other provisions in

order to locate the “Walk”™ tone speakers as near to the associated crosswalk as possible

Figure 6-15. Well-located pedestrian signal poles provide APS audible indications from the

optimal location, close to the pedestrian waiting area.

Reposition Pedestrian Signals and Poles or Add Stub Poles

In some renovation projects, repositioning poles may be considered a major change, but may
be less difficult when the addition of the APS is part of an upgrading of the curb ramp. The op-
timal choice is positioning speakers and pushbuttons on poles that are located close to the cross-
walk (Figure 6-15). Possible ways to accomplish this should be strongly considered before other
options are explored.

In some locations, the addition of stub poles may be fairly simple (Figure 6-16). Different
jurisdictions have different wiring requirements. The wires to pushbuttons are low voltage wires,
and it may be possible to run the wires in a saw cut to a pushbutton pole that is mounted with
bolts to the sidewalk surface. Looking at the wiring and the use of stub poles in unconventional

ways may provide acceptable solutions to problems.
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Figure 6-16. APSs are positioned appropriately at this intersection by the addition of a stub

pole for one crosswalk. The stub pole holding the APS for the crosswalk at right is simply
bolted to the sidewalk. The other APS is mounted on the pole that supports the pedhead.

Installing Two APSs on One Pole

Many jurisdictions use a standard design of two pedestrian signal heads and pushbuttons on
one pole. In new or reconstructed intersections, separate poles should be provided at the end of
each crosswalk, so that the pushbutton can provide unambiguous APS information and be maxi-
mally useful to all pedestrians. Where two APS pushbuttons are mounted on two separate poles
at a corner, their arrows can be readily aligned with each crosswalk. Correct alignment can be
difficult to accomplish with two APSs on the same pole, particularly at larger radius intersec-
tions.

However, if two pushbuttons must be on the same pole, it is essential that speakers be located
as close as possible to the pedestrian waiting location and fit the following recommendations for
installations of two APSs on one pole.

e A speech “Walk™ message is needed, so the user can determine which street has the “Walk”

indication (see discussion of “Walk” indications in Chapter 4).
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e A pushbutton message and tactile arrow are also needed so that pedestrians can know the di-
rection of the crosswalk served by that pushbutton and the name of the street to be crossed.
Without the pushbutton message, the name of the street in the “Walk” message may be am-

biguous to pedestrians who are unfamiliar with the intersection.

Positioning Pedhead-Mounted Speakers Near Crosswalk

If the available pole is not close enough to the crosswalk location, pedhead-mounted speakers
may be mounted to extend from the pole to provide the appropriate separation of sounds (see
Figure 6-4). Provision of the “Walk” information at the proper crossing location, even when
pushbutton and poles cannot be relocated, may provide some auditory guidance about the cross-
walk location to a pedestrian who is blind. Because this type of installation may not provide the
best location for tactile arrows and signs, the pushbutton, if used, should also provide a locator
tone and tactile arrow.

In Figure 6-17, the speakers are positioned on the outside of the pedheads, which somewhat
separates the sounds, although more separation is preferred. In these photos the speakers are
aimed across the street. In most instances, the speakers may be aimed directly down for commu-
nicating the beginning of the “Walk” phase to the pedestrian who actuated the signal. When au-

dible beaconing is needed, the speaker may be aimed toward the center of the street.

Figure 6-17. Two pedhead-mounted speakers, aimed at right angles to each other, are sepa-
rated by the width of the pedheads and the mounting pole. More distance is preferred and

careful aiming and volume control is important.
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Specifications
When ordering APS units from the manufacturer, practitioners will need to be specific about

the features and settings they desire or require. The level of detail required by the manufacturer

varies depending on the company.

Elements of a specification sheet should inform the manufacturer of the characteristics of the
location where the APS will be installed, as well as which APS features will be required by the
city or state. The following list contains suggested elements for a detailed specification sheet.
APS units do not necessarily need to have all these features, but the practitioner should consider
the appropriateness of all features and then specify which ones are required for the selected APS
installation.

e Type of “Walk” indication required (tone or speech message).

e Text and name of street for speech “Walk™ indication (if used).

e Requirement for “extended button press” function and specification as to what this function
would need to do (e.g., provide pushbutton information message, provide louder “Walk” in-
dication).

e Requirement for vibrotactile arrow.

e Requirement for pushbutton information message.

e Text for pushbutton information message (if used).

e Requirement for audible, visual, and/or tactile feedback of pushbutton activation.

e Orientation of tactile arrow for each unit.

e Text to be encoded into braille for imprinting on pushbutton or informational sign.

e Anticipated mounting (wood or metal pole).

e Required location of control unit (pedhead or cabinet).

e Required factory settings for
e “Walk” indication volume (minimum and maximum and amount over ambient), and
e Locator tone volume (minimum and maximum and amount over ambient).

e Electrical operating requirements (e.g., voltage).

e Wiring requirements (e.g., number of wires, gauge).

e Required operating temperature range.

e Requirement for built-in “Walk/Don’tWalk” conflict detection.
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e Warranty duration and coverage.

e Follow-up support and assistance available from the manufacturer.

It is also useful to include an intersection diagram showing
e Crosswalks to be controlled,
e Pushbutton locations, and

e Speaker locations and angle (if pedhead-mounted speakers are desired).

Mounting and Wiring Issues
Location of Controller Boards and Wiring

Wiring

Pushbutton-integrated devices generally require an extra set of wires to power the audible
indications. Those APSs with actuation indicators may need to receive an actual signal from the
controller that the call has been accepted. If the conduit is not adequate for extra wiring, installa-
tion plans may require conduit and wiring replacement. However, some manufacturers now pro-
vide devices that can replace typical pushbuttons and require only two wires and an additional
control unit in the controller cabinet.

Some APSs manufactured abroad initially required 110 V AC power, rather than DC power,
to the pushbutton. Those manufacturers now supply APS models to the U.S. market that have
been adapted to provide DC power to the pushbutton. It may be necessary to specify that devices

meet U.S. requirements.

Traffic Signal Controllers

APS devices work with current controllers used in the United States. In installations made
between 2000 and 2003, some controller conflicts were reported, mainly related to a change in
voltage that leads to the malfunction management unit (MMU) override. These conflicts have
been addressed by the manufacturers and seem to be resolved. In 2002, the Access Board funded
a project to investigate problems, which found that many reported issues were due to incorrect
installation or sound adjustment problems. The final project report is available on the Access

Board website (www.access-board.gov).
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Mounting APS Controller Boards

Some APSs have a control board that is completely contained within the device. Other APSs
require a separate control board that is mounted in the pedhead (see Figure 6-18), while still oth-
ers require a control unit mounted in the controller cabinet. The control board often includes

voice or sound chips and switches to control volume, microphone response, and other features.

Figure 6-18. APS device with control board in pedhead (speaker opened for illustration).
Some types of pedheads do not have adequate space to mount APS control boards. For ex-

ample, incandescent, 12-in. over/under pedheads may not have adequate space. These pedestrian

signal heads can be replaced. Other options may include the following:
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e Manufacturers may be able to supply a separate case for the APS control board (see Figure 6-
19).

e APS control boards may be mounted in the signal controller (Figure 6-20). However, the cor-
rect gauge wires must be calculated to drive the speakers when wiring is extended across the
street/intersection. Included wiring is usually only adequate to drive the speakers when run

from the pedhead.

Figure 6-19. External mount for controller board is visible on the left side of the pedestrian

signal head.

Figure 6-20. Controller board mounted behind 18-in. pedestrian signal head.

If an area typically experiences high winds, it may be necessary to mount the APS speaker on
a strong surface. Engineers in Nova Scotia found that speakers mounted on the plastic pedhead
were prone to cracking during times of high wind. Their solution was to mount the speakers di-

rectly to the metal pole, as shown in Figure 6-21.
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Figure 6-21. APS speaker mounted directly to the metal pole provides more support during

high wind.

Vibrating Surfaces

Vibration-only devices are not recommended. However, pushbutton-integrated APS devices
should have a vibrotactile arrow that vibrates during the walk interval. The vibrotactile arrow can
be useful in confirming the audible “Walk” indication and providing “Walk” signal information
to individuals with impaired hearing. Designers/engineers and installers must remember that the
vibrating surface will be usable only if it is installed within the width of the crosswalk, or very
near the crosswalk, and near the curb line. Pedestrians must be in an appropriate position to be-

gin their crossing while waiting with their hand on the vibrating surface.

Orientation of Tactile Arrow

The tactile arrow must be oriented parallel to the direction of travel on the crosswalk con-
trolled by the pushbutton. Arrows on several manufacturers’ devices are positioned by the in-
staller; however, with some devices, the direction of arrow must be specified when ordering the
units (Figure 6-22). The pole location in relation to the crosswalk can affect the direction of the

arrow.
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Figure 6-22. The direction of the cast-in-place arrow on this device must be specified when
ordering.

Wooden Poles
In areas where pushbuttons are installed on wooden poles (Figures 6-23 through 6-25), the
wiring usually runs within a conduit on the outside of the pole. A mounting bracket is needed on

some devices for wiring the pushbutton. This bracket needs to be ordered with the APS.
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Figure 6-23. When the APS is mounted on a wooden pole, an additional mounting bracket
is installed to allow the wires to run from the conduit into the top of the pushbutton-
integrated device.
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Figure 6-24. Typical installation without extra mounting plate, with wire running from in-

side the metal pole into the back of the device.

Figure 6-25. This APS is mounted on a wooden pole by drilling a hole through the pole and

running wires through the back of the device.
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Pedestrians who are blind have expressed concerns about nails and staples that are common
on wooden poles and that present a hazard when they are locating the button with their hands

(see Figure 6-26). Innovative solutions include the use of a shield for the pole area near the

pushbutton, as shown in Figure 6-27.

Figure 6-26. Wooden pole with nails and staples that are a source of concern.

Figure 6-27. Coated canvas shield used in Charlotte, NC.

Stub Poles

The use of stub poles for mounting pedestrian pushbuttons is common in some areas of the
United States. They provide an opportunity to locate the pushbutton where it is most usable to

pedestrians and may encourage pedestrians to more frequently use the pushbutton (see Figures 6-

28 through 6-31).
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Figure 6-28. A stub pole is used to locate the pushbutton beside the sidewalk.

Figure 6-29. Stub pole.
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Figure 6-30. Stub pole installed near sidewalk signal box simplifies wiring and locates ped

pushbutton by the crosswalk

Figure 6-31. Stub pole example.

Braille Labels and Signs
Before ordering APSs with braille labels on the faceplate, you must know

e The location of the pole, and
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e  Which side of the pole the APS will be mounted on.
The direction of the faceplate and associated arrow is determined when the braille raised dots
are added. The braille characters are generally just punched into the metal plate (see Figure 6-

32).

Figure 6-32. Braille label is below the raised print street name.

APS Microphones and Speakers

As part of the automatic sound adjustment feature, some APSs require microphones be in-
stalled for monitoring ambient sound. By measuring the sound levels, the microphones can ad-
just the volume as necessary at the waiting location. If the microphone is mounted too far from
the intersection, it will not adequately sample and adjust the volume levels, and the “Walk” indi-
cation will likely be too quiet for a pedestrian at the curb to hear above the sound of traffic.

Speakers for APSs may be pedhead-mounted or pushbutton-integrated. There are different
issues to be considered, depending on the speaker location, though the majority of APS speakers
are pushbutton integrated and the Draft PROWAG requires APSs to be integrated with pushbut-
tons. Figures 6-33 and 6-34 indicate the different locations of speakers.

Some manufacturers also provide the option of having a speaker at the pedhead in addition to
a speaker at the pushbutton location. This may be particularly in focusing the audible beaconing

signal.
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Pushbutton-Integrated Speakers

Sound Dispersion from Pushbutton-Integrated Speakers

Although the speaker is usually built into the pushbutton-integrated device, different devices
have slightly different speaker locations, which can affect the volume settings and the mounting
of the device.

If possible, particularly in a location with audible beaconing, the devices should have speak-
ers oriented toward the street, as well as the sidewalk and pedestrian waiting location. Beaconing
is unlikely to be successful when provided by a device without speaker openings on the curb
side. The addition of a pedhead-mounted speaker may need to be considered in a situation requir-
ing beaconing. Some manufacturers sell optional add-on speakers or baffles to control direction

of sound, when needed.

Figure 6-33. Speaker grille on side of APS.
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Figure 6-34. Speaker grille on front and side of APS.

H-Frame for Pushbuttons

An H-frame is used for mounting pushbuttons in some northwestern states (see Figure 6-35),
but not all APS devices work properly when mounted in this configuration. The type of device
and the location of speaker components should be considered before ordering. The arrow of the
APS is often part of the pushbutton and may not be oriented properly in the H-frame. In addition,
the design of the frame makes it difficult to hear the sound of the locator tone from both the ap-

proach direction and the crossing direction.

Figure 6-35. Example of H-frame pushbutton.

It can be helpful for pedestrians who are blind to hear the locator tone as they complete their
street crossings, as the “Walk™ indication is seldom still sounding by that time. In this type of
mounting, the pushbutton locator tone is not audible from the street because the speaker is aimed

back toward the building line.
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If two pushbutton-integrated APSs in H-frames are mounted on a single pole, they will pro-
vide ambiguous “Walk” indications because the APS closest to each crosswalk will be indicating

the perpendicular crosswalk, not the closest crosswalk.

Figure 6-36. H-frame APS mounted to pole.

The speaker for the locator tone in Figure 6-36 is oriented toward the building line, rather
than toward the street (in the location shown in the photo, the “Walk” indication comes from an
overhead speaker). One of the arrows points toward the pole and the other device, as well as to-
ward the street, but it would be hard to use the arrow for direction when standing on the sidewalk

side of the pole.

Lllustrations of ldeal, Acceptable, and Unacceptable Locations of Pushbutton-Integrated Devices
and Speakers

The drawings on the following pages illustrate proper and improper positioning of pushbut-
ton-integrated devices and speakers (Figures 6-37 through 6-42). In the following captions, “ret-
rofit” refers to the installation of APSs at existing intersections. A retrofit might involve some
constraints on the installation process, such as the inability to have two separate poles on a single
corner. It is assumed that the sidewalk beside the pushbutton is firm and level, as required by the

Draft PROWAG.
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Ideal | |

placement | .
——Crosswalk B ——

Crossw Pushbutton pole may
be a stub pole, or may

also support pedhead

SR mm M _Symbol Key
1/ Sound from pushbutton speaker
Il  Pedhead (not shown for clarity)
Pushbutton-integrated APS
&

——

(Not to scale) Pole

Figure 6-37. Ideal placement for pushbutton-integrated APS.
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/ |
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max. | button less
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be a stub pole, or may
| also support pedhead
Jouu Locate %] _ Symbol Key
pushbutton \\'//  Sound from pushbutton speaker
10 ft maX.") mmmm Pedhead (not shown for clarity)
from curb line <] Pushbutton-integrated APS
(Not to scale) ushbufion-iniegra
aps-int-04.dwg or edge of street @ Pole

Figure 6-38. Acceptable placement for pushbutton-integrated APS.
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Acceptable
placement, ‘ ‘
retrofit only — Crosswalk B ——
- requires ‘ ‘
speech WALK
message

=

K
Pole also

supports pedhead
(Pedhead not shown)

Crosswalk A

N Key to Symbols:
X7 APS Speaker
I  Pedhead

Iy
[€]  Pushbutton-integrated APS
® Pole

(Not to scale)
aps-int-07.dwg

Figure 6-39. Acceptable placement for pushbutton-integrated APS, only when installing in
a retrofit situation on an existing pole (if APSs cannot be separated, there will need to be a

speech pushbutton information message and speech “Walk™ message to prevent ambigu-

ity).
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Acceptable

placement, ‘ )

retrofit only —— Crosswalk B ——

- requires ‘ ‘

speech WALK T

message Secececacses
Pole also supports pedhead
(Pedhead not shown)

Crosswalk A

\\ Key to Symbols:
<7 APS Speaker
mmw Pedhead
(Not to scale) Pushbutton-integrated APS
aps-int-08.dwg @ Pole

Figure 6-40. Acceptable placement for pushbutton-integrated APS, only when installing in
a retrofit situation on an existing pole (if APSs cannot be separated, there will need to be a

speech pushbutton information message and “Walk message to prevent ambiguity).
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lmm Pedhead (not shown for clarity)
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(Not to scale) Pole

aps-09-int-09.dwg ®

Figure 6-41. Unacceptable placement of APS speakers (the positioning provides ambiguous

information).
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placement [ )
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Crossw

- - - - = - _Symbol Key

\\'// Sound from pushbutton speaker
I Pedhead (not shown for clarity)

Pushbutton-integrated APS
@

(Not to scale) Pole

aps-int-10.dwg

Figure 6-42. Unacceptable placement for pushbuttons and tactile arrows of an APS (not

reachable from level all-weather surface).

Pedhead-Mounted Speakers

Sound from Pedhead-Mounted Speakers

The sound from pedhead-mounted speakers is not very useful for providing guidance about
the location of the opposite curb. Unless audible beaconing is required, speakers should be aimed
down, toward the pedestrian waiting location (see Figure 6-43).

Speakers may be aimed toward the center of the street at crosswalks where beaconing is
needed. With pedhead-mounted speakers, sound will travel farther the more nearly horizontal the
radiation pattern of the speaker is.

e  Where beaconing is not needed, speakers should be pointed down toward the location of pe-
destrians waiting to cross the associated crosswalk, which will also minimize noise in

neighborhoods.
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e  Where beaconing is needed, the speaker must be pointed toward the middle of the associated
crosswalk (centerline of the road). A side effect of this design is that the APS will produce

more noise in the neighborhood.

Figure 6-43. This photo shows a view from below of a speaker attached to the pedhead

support and aimed straight down.

Speaker Location

While the direction of the speaker does make a difference, overhead speakers attached to
pedheads commonly provide ambiguous information. Figure 6-44 illustrates such a speaker and
pedhead placement. In both cases, the mounting is problematic because the speakers are mounted

on a pedhead that is not over the departure location of the crosswalk they signal.
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Figure 6-44. The pedhead and APS speaker for the north-south crosswalk is located over

the pushbutton for the east-west crosswalk.

The speaker in Figure 6-44 is located on the side of the pedhead and sounds for the north-
south crosswalk. It is situated directly over the waiting area to cross to the east and some distance
from the north-south departure point. This configuration can be very confusing to pedestrians

who are blind.

Acceptable and Unacceptable Locations of Pedhead-Mounted Speakers
The drawings on the following pages illustrate proper and improper positioning of pedhead-

mounted devices and speakers (Figures 6-45 through 6-51).
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placement - ‘ )
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—— | o
\
\
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@e View Detail
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Figure 6-45. Possible placement for APS speakers mounted on the pedestrian signal head at

pretimed signals; no beaconing.
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Recommended
placement - [ !
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| APS
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| crosswalk
[ |
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Figure 6-46. Recommended placement for pedhead-mounted speakers where beaconing is
needed.
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placement
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—— Crosswalk B——

(Not to scale)
aps-int-11.dwg

\\ 1/

Speakers should be
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or out into crosswalk,
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/ much separation as possible
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X7

@

I Pedhead
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Figure 6-47. Possibly acceptable placement for pedhead-mounted APS on the outside of the

pedheads. Provide as much separation as possible.
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e
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Figure 6-48. Possibly acceptable placement for pedhead-mounted APS using mast arms to

provide additional separation.
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Figure 6-49. Unacceptable placement for pedhead-mounted speakers, regardless of how

speakers are aimed.
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Figure 6-50. These APS speaker placements are unacceptable, regardless of how speakers

are aimed.

Page 6-56



Unacceptable
placement ‘ )
—— Crosswalk B——

/
Spéaker for crosswalk B is
nearer to crosswalk A, and
speaker for crosswalk A is
nearer to crosswalk B -
This provides confusing
and dangerous information

Crossw.

- T T Symbol K
Y, _Symbol Rey
<7  APS Speaker

m Pedhead
[€]  Pushbutton (not shown)
(Not to scale) ® Pole

aps-int-06.dwg

Figure 6-51. These APS placements are unacceptable, regardless of how speakers are

aimed.

Summary of Recommended Features and Installation Practice

APS Installation in New Construction

Recommended Features

Rapid tick “Walk” indication, no more than 2 to 5 dBA above ambient sound.
Vibrotactile “Walk” indication.

Speaker and vibrotactile indication located at pushbutton.

Pushbutton locator tone.

Tactile arrow on each device aligned in direction of travel on the crosswalk.

Braille or audible street name.

Recommended Installation

Precise location of the APS is very important to prevent ambiguity about which crosswalk is

being signaled.
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APS should be reachable from the level landing of the curb ramp for the crossing or from a
level surface with an accessible path to the ramp (Draft PROWAG).

APS should be within 5 ft of the extension of the crosswalk lines and within 10 ft of the curb
(MUTCD).

Tactile arrow should be aligned with the direction of travel on the crosswalk.

Face of the device toward the intersection (APS should be located on the intersection side of
the pole).

APSs on the same corner should be a minimum of 3 m (10 ft) apart.

Pushbutton should be located within reach range of wheelchair users.

APS Installation at Existing Locations (Not New Construction)

New construction guidelines should be met to the maximum extent feasible.
Pushbutton-integrated APSs must be located close to the crosswalk (see section in this chap-
ter on optimal APS location).

If it 1s not possible to mount two APSs a minimum of 10 ft apart on the same corner, an APS
providing a speech message during the walk interval, as well as a pushbutton message, is
recommended.

If a pedhead-mounted APS speaker is used, it must be above the waiting location of the

crosswalk being signaled (see section on pedhead-mounted speakers in this chapter).

Configuration-Specific Recommendations

Below are listed some specific situations in which there are installation recommendations in

addition to the ones listed above for new construction and existing construction. The recommen-

dations listed for each situation below are only the areas where they differ from the general rec-

ommendations listed above. Unless otherwise specified, all other above recommendations apply

to each situation.

APS Installations Where Beaconing Is Needed

APSs at intersections where beaconing is needed should have certain features, whether they

are used in connection with pretimed or actuated signals.

Loud locator tone during the flashing “Don’t Walk” of the subsequent pedestrian phase only,

in response to an extended button press, from speakers at the pushbutton or pedestrian signal
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head. If mounted high, speakers should be aimed diagonally down and out into the center of
crosswalk indicated by that APS. If possible, beaconing sound should come from the far-side
speaker only (this requires special equipment and wiring).

e Sound should be increased only for the requested crosswalk.

e Location of all speaker components of the APS within the width of the crosswalk is essential,
as users will direct their travel toward the source of the sound (see Figures 6-46 through 6-51

for examples).

APS at Pretimed Intersections Where Beaconing Is Not Needed (Not New Construction)
If a pushbutton-integrated APS cannot be located at the pedestrian waiting area, pedhead-
mounted APSs (which do not provide vibrotactile indications) must be above the waiting loca-

tion of the crosswalk being signaled and should be aimed down toward the waiting location.

APS at Corners Where Two Pushbuttons Must Be Mounted on the Same Pole (Not New Con-

struction)
If two pushbuttons must be mounted on the same existing pole (see Figure 6-52), then

e A speech “Walk” indication should be 2 to 5 dBA above ambient sound,

e A pushbutton-generated information message should provide intersection and crosswalk
identification information, and

e Speech messages should follow the recommendations for wording, and the APS should be
positioned within 10 ft of the curb (see Figures 6-39 through 6-41 and Figures 6-47 and 6-
48).
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Figure 6-52. Example of pushbutton information messages and speech “Walk’” messages

for two APSs located on the same pole.
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This chapter provides guidance for signal technicians who will work directly on the

installation of the APS units. In many places, this chapter refers to illustrations in Chapter 6, so

readers should have access to both chapters. Lessons learned from project research are included.

Review of Design Guidance

Current Guidance
Section 4E.06 of the MUTCD recommends the following:

The installation of accessible pedestrian signals at signalized intersections should be

based on an engineering study, which should consider the following factors:

Potential demand for accessible pedestrian signals.

A request for accessible pedestrian signals.

Traffic volumes during times when pedestrians might be present; including periods of
low traffic volumes or high turn-on-red volumes.

The complexity of traffic signal phasing.

The complexity of intersection geometry. (/)

The Draft PROWAG requires audible and vibrotactile indications of the walk interval when

new pedestrian signals are installed (see Chapter 5).

Principles

When installing an APS, there are several guiding principles that should be kept in mind. The
APS installation should

e Provide pedestrian signal information to those who cannot see the pedestrian signal head

across the street;

e Provide information to pedestrians about the presence and location of pushbuttons, if

pressing a button is required to actuate pedestrian timing;

e Provide unambiguous information about the “Walk” indication, as well as which crossing is

being signaled;

e Use audible beaconing only where necessary; and
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e Put as little additional sound into the environment as possible to avoid disturbing neighbors
and to allow pedestrians who are blind or visually impaired to hear the traffic sounds, as well

as the APS.

New Construction—Ideal Installation

Providing audible and vibrotactile indications of the walk interval, as specified in the Draft
PROWAG, means that devices should be integrated into a pushbutton unit in order to provide
vibrotactile “Walk” indications. The vibrotactile feature is usually a tactile arrow incorporated
into the pushbutton device.

The ideal location for a pushbutton-integrated APS is between the edge of the crosswalk line
(extended onto the sidewalk) farthest from the center of the intersection and the side of the curb
ramp. If at all possible, the APS should be between 1.5 ft and 6 ft from the edge of the curb,
shoulder, or pavement. To allow wheelchair access to the pushbutton, the pushbutton must also
be located adjacent to a level all-weather surface. The control face and tactile arrow should be
carefully aligned with the direction of travel on the associated crosswalk.

At corners of signalized locations where two pedestrian pushbuttons are provided, the
pushbuttons should be separated by a distance of at least 10 ft (see Figure 7-1). A rapid tick

“Walk” indication is recommended for installations that follow these location guidelines.

Page 7-3



Ideal | |
placement ‘ )
— Crosswalk B——

Crossw Pushbutton pole may
be a stub pole, or may

also support pedhead

. _Symbol Key
\\// Sound from pushbutton speaker
s Pedhead (not shown for clarity)
Pushbutton-integrated APS
@ Pole

/
—_

(Not to scale)
aps-int-03.dwg

Figure 7-1. Ideal placement for pushbutton-integrated APS in the top corner of the flare of

the curb ramp, next to the level landing.

Retrofit Installation—Constraints and Acceptable Solutions
Many APS installations will be a retrofit situation (i.e., they are being installed at an existing
signalized intersection that is not being completely reconstructed). There will likely be
infrastructure constraints that will make an ideal installation difficult.
If there are no poles at the recommended location, the following options should be
considered, in order of decreasing desirability from the standpoint of ambiguity:
e Reposition the pedestrian signals and poles or add a stub pole(s) and associated conduit and
wiring.
e Install two APSs on a single pole with speech messages for the “Walk” indication, and
provide the additional features that are required with speech messages.
e Use pedhead-mounted speakers, possibly with mast arms or another provision, to locate the

“Walk” indication speakers as near to the associated crosswalk as possible.
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Installation

Wiring

Wiring needs and availability should be considered before ordering devices because some
devices and features require additional wires between the pedestrian signal head, the pushbutton,
and the controller. APSs typically require an additional control board in the pedestrian signal
head or in the controller cabinet.

The manufacturer’s instructions should be reviewed, as wiring may be more complex than
expected due to additional features such as the vibrotactile “Walk” indication (vibrating surface)
and additional messages or tones. Other potential wiring issues are as follows:

e Additional wire may be needed, beyond what is provided with the APS.

e  Wire types may range from phone-type wire to stranded wire.

e APSs that require four wires may need to have extra wiring installed at the pushbutton poles.

e Some manufacturers provide a two-wire APS model that uses the existing wiring from
previously installed standard pushbuttons. For those installations, a control unit is installed in
the controller cabinet. Wiring this device requires correct connection of wires from
pedestrian signal heads, particularly where two parallel crosswalks do not operate
concurrently to provide accurate messages. In addition, replacing standard pushbuttons with

APSs may not be as easy as it appears. New holes will have to be drilled so that the APS will

be mounted in a correct position, if the previous pushbutton was not positioned correctly

(e.g., the previous pushbutton was angled toward the center of the intersection instead of

parallel to crosswalk).

e APSs that provide audible beaconing from the far side only (opposite end of crosswalk from
where the button was pressed) may require additional wiring to provide proper signals

between the pedestrian signal and the beacon controller.

APS Control Units

As mentioned above, APSs often have control units that must be installed in the pedhead or
in the traffic signal controller. An example of a control board being installed in the pedhead is
shown in Figure 7-2. As can be seen in the photo, the technician found a bungee cord to be
helpful in holding the pedhead lens while he was installing and adjusting the APS control unit.

(Additional photos and information on control units can be found in Chapter 6.)
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Figure 7-2. Technician installing APS control board in pedhead.

Traffic Signal Controllers
As stated earlier, APS devices work with current controllers used in the United States. While
malfunction management unit (MMU) problems seem to have been solved by manufacturers,

functioning of the intersection and devices should be carefully checked after installation.
Pushbuttons, Tactile Arrows, Vibrating Surfaces, and Signs

Height of Pushbuttons

The pushbutton must be within accessible reach range of a level landing to allow it to be used
by someone in a wheelchair (see Figures 7-3 and 7-4). The MUTCD specifies 42 in. for the
mounting height, which is well within the reach ranges specified by the Draft PROWAG.

Page 7-6



Figure 7-3. This pushbutton may be 42 in. from the bottom of the pole, but it is almost 60
in. above the landing, making it inaccessible to a wheelchair user and not likely to be

located by a person who is blind.

Figure 7-4. Not only is the pushbutton in the bushes and out of reach range from the
sidewalk, but construction barriers have been stored against the pole, preventing all

pedestrians from reaching the pushbuttons.
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The Draft PROWAG (2, R306.2.2) requires APS pushbuttons to be installed within specified
reach ranges of the curb ramp landing or of a level surface with an accessible path to the curb
ramp. A level surface is defined as a surface with less than 2% slope in any direction. This
allows a person in a wheelchair to push the button without having to hold the wheelchair steady
on a slope.

Reach ranges in ADA guidelines are described as forward reach or side reach and
unobstructed or obstructed. Forward or side reach refers to the position in relation to a level
surface and whether the pushbutton can be approached directly (forward) or must be approached
from the side. Obstructed or unobstructed describes whether the wheelchair can be pulled
immediately next to the pushbutton mounting surface or whether the user has to reach over an
obstruction, such as a wall, pole base, or an uneven or dirt surface, to access the pushbutton from
a wheelchair.

Reach depths (distance from level surface) are specified at 25 in. maximum for forward reach
and 24 in. maximum for side reach. For unobstructed forward or side reach, the Draft PROWAG
allows the pushbutton to be mounted between 15 in. and 48 in. above the level surface.
Obstructed high reach varies depending on the depth of the obstacle, but ranges from 42 to 46 in.

Locations that are “convenient” to the installer may not be usable by all pedestrians.

Vibrating Surfaces
Vibrotactile “Walk” indication should be provided during the associated walk interval by
each APS equipped with a vibrating surface. The vibrating surface (arrow) will be usable only if
it is installed within the width of the crosswalk, or very near the crosswalk, and near the curb
line. Pedestrians must be able to wait to cross while keeping a hand on the vibrating surface.
When two APS pushbuttons with vibrotactile indications are installed on the same pole, they
may require insulation and a rubber gasket to prevent the user from feeling vibrations generated

from the other pushbutton.

Shape and Type of Mounting Pole

Municipalities in the United States use a great variety of poles for mounting pedheads and
pushbuttons. When the tactile arrow is part of the pushbutton and located on the face of the
pushbutton-integrated device, the orientation of the device on the pole determines whether the

tactile arrow is aligned with the crosswalk. A new mounting hole may need to be drilled for the
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pushbutton in order to be sure the arrow points in the correct direction. A person who is blind
may attempt to determine their heading for crossing based on the arrow. The arrow should thus

point toward the destination corner.

Figure 7-5. Well-located APS on a square pole.
Most pushbutton-integrated devices are designed to be installed on round poles. Poles that

are not round may require a special mounting bracket or shim to orient the arrow correctly (see

Figures 7-5 and 7-6).
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Figure 7-6. A mounting bracket or shim is needed on this square pole to properly orient the

arrow . Without it, the arrow points to the center of the intersection.

Location and Orientation of Tactile Arrows

Before devices are ordered, the pushbutton and tactile arrow (vibrating surface) location
should be determined and specified. Any adjustment from the intended design must be carefully
considered. If poles are located too far away from the center of the intersection, outside the
extension of the crosswalk lines, a pedestrian who is blind may attempt to cross at a location that
1s not within the crosswalk area. (An example of a poorly placed pole is shown in Figure 6-14 in
Chapter 6.)

Pushbuttons should be within reach from a level landing, within 5 ft of the crosswalk lines
extended and within 10 ft of the curb. Specifications on pushbutton location are provided in
Chapter 6.

The tactile arrow must be oriented parallel to the direction of travel on the crosswalk
controlled by the pushbutton. It may be helpful to stand behind the unit and look across the street
to check the orientation before and after installation. The arrow should point to a location within
the crosswalk along the opposite curb. Arrows on several manufacturers’ devices can be turned
or repositioned by the installer. However, with other devices the direction of the arrow must be
specified when ordering the unit. Pole location in relation to the crosswalk can affect the arrow
direction.

Where speech messages are used for the “Walk” indication or where there is a pushbutton

information message, the installer should check that arrow direction and speech messages agree.
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APSs have accidentally been installed with the message providing notification about the wrong

street.

Figure 7-7. A misaligned APS, with the arrow pointing into the bushes.

The fluted pole in Figure 7-7 made correct alignment more difficult. The installer said he had
to orient it that way because he did not have any shims. The specifications given to the
manufacturer for this unit should have included shims to allow for the necessary angle

adjustment.

Wooden Poles

In areas where pushbuttons are installed on wooden poles, the wiring usually runs in a
conduit on the outside of the pole. A mounting bracket, which must be ordered with the APS, is
needed on some devices for wiring the pushbutton. Other options are discussed in Chapter 6, in

the section on mounting and wiring issues.

Braille Labels and Signs

The direction of the face plate and associated arrow is determined when the raised dots of
braille characters are added. Braille characters are generally punched into the metal plate. Printed
street names may not be provided on the APS, since printed street signs may already be available
at the intersection. Typically, the faceplate can be flipped to show a right arrow or a left arrow,

and the manufacturer includes a printed label on the faceplate that translates the braille characters
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for installers, so that they can install the sign at the appropriate location. The printed label should
be installed on the inside of the faceplate (facing the pole), not on the outside (see Figure 7-8). If
the braille sign has been installed correctly, the braille dots will be raised to the touch. An

example of an incorrect installation is shown in Figure 7-8.

Figure 7-8. The faceplate at this location was mounted backwards, with the braille
characters indented rather than raised and the small paper label, intended for translating

the braille for the installers, is on the outside rather than the inside.

APS Microphones and Speakers

Microphone Location

Some APSs require microphones be installed to monitor ambient sound as part of the
automatic sound adjustment feature. The microphones measure the sound levels to adjust the
volume at the waiting location, and they are usually mounted in the pedhead or are part of the
pushbutton unit. If the microphone is mounted too far from the intersection, it will not
adequately sample and adjust the volume levels, which will result in a “Walk” indication that is

too quiet for a pedestrian to hear above the sound of traffic.
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APS Speakers

The speakers for an APS may be mounted on the pedhead or located in the pushbutton unit.
There are different issues to be considered, depending on the speaker location. If possible, APS
devices should have speakers oriented toward the street, as well as the sidewalk and pedestrian
waiting location. In locations with audible beaconing, a speaker oriented toward the middle of
the crosswalk is needed. The addition of a pedhead-mounted speaker may need to be considered
in that situation; some manufacturers sell optional add-on speakers. One manufacturer provides
baffles to better control the direction of sound.

An H-frame is used for mounting pushbuttons in some northwestern states. The design of the
frame makes it difficult to hear the sound of the locator tone from both the approach direction

and the crossing direction.

Sound from Pedhead-Mounted Speakers

Unless audible beaconing is needed, speakers should be aimed down toward the pedestrian
waiting location. Speakers may be aimed toward the center of the street at crosswalks where
audible beaconing is needed. For pedhead-mounted speakers, sound will travel farther the more

nearly horizontal the radiation pattern of the speaker.
Installation of Speakers and Microphones

Confirming Speaker Location and Orientation

Speaker location and orientation should be checked against the specifications. Installers
should make no change in speaker location or orientation without checking with the responsible
signal engineer. Poorly located speakers can result in
e Ambiguous information about which crosswalk has the walk interval;
e Failure of blind pedestrians to begin or end crossings within the crosswalk; and

e Veering of blind pedestrians outside the crosswalk, possibly into conflicting traffic.

For more information on the effects of speaker location and orientation, see Chapter 6.

Speaker Location
Incorrect speaker location can make a difference in the ability of pedestrians who are visually

impaired or blind to discern which APS is sounding.
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e FEach APS speaker at a corner must always be closest to the crosswalk it signals.

e For pedhead-mounted APSs, speakers should not be automatically located on the pedhead
that signals the same crosswalk. The pedhead closest to one crosswalk may signal the
perpendicular crosswalk. In this case, speakers must be mounted on the pedhead for the

perpendicular crosswalk.

Speaker Orientation

The speakers should be adjusted so the pushbutton locator tone can be heard by a pedestrian
approaching the corner from both the sidewalk side and the street. However, it is most critical
that the “Walk” indication be heard at the beginning of the crosswalk.

Precise orientation of the APS speaker is especially critical at locations with audible
beaconing. If a speaker or transmitter is oriented even a few degrees out of alignment with the
associated crosswalk, pedestrians may inadvertently travel out of the crosswalk, perhaps into the
path of vehicular traffic.

Pedhead-mounted speakers in existing installations are often mounted in positions that make
the messages more ambiguous. See more information on correct mounting of pedhead speakers
in Chapter 6 in “APS Microphones and Speakers.”

For pushbutton integrated devices, the speaker is in the pushbutton housing. Location of the
pushbutton and orientation of the speaker can be critical to hearing the “Walk™ indication at the
crosswalk. If the speaker is located too far from the crosswalk location, pedestrians who are

blind may not hear the “Walk” indication.
Adjustments

Introduction
Devices should be carefully adjusted in the field and evaluated after installation to be sure
they are working properly from an engineering perspective and from the perspective of
pedestrians who are visually impaired.
e If the APS has been added in response to a request from a pedestrian who is blind or visually
impaired, that individual should also be involved in the post-installation evaluation.
e Because installers may be unfamiliar with new types of APS devices, extra attention and

supervision will be required during the first few installations by any crew or contractor.
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e Even when carefully specified, installations sometimes do not match the specifications
because installers do not understand that failure to exactly follow specifications may lead to
an installation that cannot be accessed by pedestrians who use wheelchairs or that could
cause a pedestrian who is blind to push the wrong pushbutton, veer from the crosswalk, or

mistake which crosswalk has the walk interval and start crossing at an unsafe time.

The sound level of the speakers must be carefully set and evaluated at the time of installation
and then checked when traffic volumes are different to ensure that the settings are correct. It is
better to install an APS with volumes that may be too low and adjust upwards as needed. If
volumes are set too high initially, problems can arise with neighboring residents and businesses

that could lead to the removal of the APS and difficulties for future installations.
Setting and Evaluating Sound Levels

How to Adjust APS Sound Levels

The controls for adjusting the settings of the APS vary among the different manufacturers.
The settings may be adjusted by
e Screws on a control board, which may be mounted in the pedhead or in the APS speaker unit,

or

¢ A remote handheld device, using infrared communication, which must be used in close range

to the APS (Figure 7-9).

Figure 7-9. Resetting APS settings with handheld device supplied by manufacturer.
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Settings

Most devices require the following controls be set:
Microphone sensitivity or automatic gain control (AGC) sensitivity.
Volume of the pushbutton locator tone.

Volume of the “Walk” indication.

The microphone sensitivity or AGC controls how the other tones/message volumes respond

to ambient noise levels. The setting must be adjusted by the installer to provide output at one of a

number of ranges between the maximum and minimum. The number and width of ranges varies

by manufacturer.

How Loud Should the Sound Be?

In general, installers have a tendency to set volume levels too loud. Loud overhead audible

signals have caused problems for neighbors of APS installations. In addition, the loud sound of

the signal may prevent pedestrians who are visually impaired from

Hearing critical traffic sounds used for alignment,
Determining that cars have stopped,
Hearing cars that may be turning across their path, and

Localizing on the signal source.

Installers should set volume levels according to the following guidance:

The “Walk” indicator must be audible from the beginning of the associated crosswalk (/,
4E.06 Standard).

The MUTCD states that the locator tone and the “Walk” tone of an APS should be at the
same volume (except by special actuation, providing a louder tone for a single pedestrian
phase) and specifies that the locator tone should be audible 6 to 12 ft from the pushbutton or
to the building line, whichever is less (/, (4E.06 and 4E.09 Guidance).

Manufacturers typically set a default maximum and minimum output level on APS devices.
The settings should be checked to ensure that the device is set for 30 dB minimum and 89 dB

maximum.
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At no time should the sound be more than 5 dB above ambient sound (except by special
actuation for audible beaconing). The sound level should be between 2 and 5 dBA above

ambient sound (/, 4E.06 and 4E.09 Guidance; and 2, 2.5.2.2 G).

Volume Level Considerations

The correct setting will vary depending on whether there are buildings close to the APS and

whether there is split phasing or slip lanes.

When buildings are close to the APS, the sound reflected from the buildings will make the
sound seem louder. The reflected sound may also influence the microphone and AGC such
that the APS will sound louder than if the APS, at the same setting, was in an open area.

At intersections having split phasing, APSs at parallel crosswalks must not be audible across
the street (at the other parallel crosswalk), else users may begin crossing with the wrong
“Walk” signal. Check this at times of low ambient sound, as well as at times with normal
sound. In Figure 7-10, the APS giving the “Walk” indication on corner B should not be heard
by someone standing on corner A.

APSs at intersections having channelized turn lanes must not be audible from the corners of
the intersection. If an APS on the splitter island is too loud, pedestrians who are blind may
believe the turn lane is signalized or that the intersection crosswalk extends all the way to the
corner. If the volume is too loud, pedestrians might assume that they have a “Walk”
indication to begin crossing, when, in fact, they may be entering an uncontrolled slip lane,
yield or stop sign controlled slip lane, or a separately signalized turn lane. In Figure 7-11, a
pedestrian standing on the corner at location A should not be able to easily hear an APS

located on the splitter island.
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Figure 7-10. Illustration of pedestrian signals at an intersection with split phasing.

Figure 7-11. Channelized turn lane illustration.
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Automatic Volume Adjustment
Preset automatic volume adjustment or automatic gain controls cannot ensure that the volume

meets the criterion for distance at which the APS should be audible. Similar automatic volume

adjustment settings on APS devices by different manufacturers may seem to provide quite
different levels of loudness, as judged by listeners.

e Automatic volume adjustment technology used by different manufacturers varies in the rate
of sampling of ambient sound and in the speed with which output adjusts to changes in
ambient sound.

e Some APS devices and some installations will be more subject to responding to their own
noise than others. For example, as the “Walk” signal continues throughout the walk interval,
the signal may get louder and louder in response to its own noise.

e Different tones or speech will seem louder or quieter depending on their frequency content,

although they may measure the same on the dBA scale.

Measuring the Sound Level

Due to the short duration of the pushbutton locator tone and “Walk™ tone pulses,
conventional analog or digital sound level meters are not able, in the crosswalk environment, to
accurately measure the absolute sound level (ABA) of APS tones or the sound level of APS tones
relative to ambient sound.

At present, setting and evaluating APS sound level is typically done by ear. There can be
errors in making the sound too quiet or too loud. It is critical that the “Walk™ indication be loud
enough to be audible at the crosswalk waiting location. Both the locator tone and “Walk™
indication should be audible within 10 to 12 ft of the device, but not beyond that distance. It has
been the authors’ experience that many APS installations have been set louder than was optimal

either for blind pedestrians or nearby neighbors.

Measuring Sound Where Audible Beaconing Is Needed

At crosswalks where audible beaconing is needed, the sound level should be evaluated from
the middle of the street, when the loud “Walk” indication has been called, to be sure beaconing
will be provided throughout the crossing. However, current MUTCD language limits the
maximum output of an APS to 89 dB, and most manufacturers preset this maximum. Therefore,

at exceptionally wide crossings, and when and where there is high ambient sound, there may be a
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point in the middle of the crosswalk where the beaconing is not readily heard. Changes to the

MUTCD limits have been recommended by NCUTCD and may be incorporated into the 2009

edition.

Microphone Location and Effect on Perceived Loudness

APS devices that respond to ambient sound have microphones to pick up ambient sound.
Microphones for pedhead-type devices are typically in or on the pedhead, incorporated into

the APS.

Pushbutton-integrated devices may have microphones at the pedhead, or the microphones

may be incorporated into the pushbutton housing.

An APS microphone should be mounted as close as possible to the position of the pedestrian

who is waiting to cross the associated crosswalk, because sound pressure is halved for each

doubling of the distance from the sound source in a free field.

The farther from that ideal position the microphone is for a given APS device, the greater

will be the following problems.

The ambient traffic sound when a microphone is located on a signal pole 10 ft from the curb
line will be quieter at the microphone than at the street; therefore, the resulting output will be
quieter than it would be if the ambient sound were measured near the street.

The “Walk” indication, if it comes from the same pole location, may already be too quiet
because the ambient sound level has been measured too far from waiting pedestrians, and it
will be quieter still when its sound reaches the ears of pedestrians waiting at the crosswalk
because the sound has traveled farther to reach them.

If the microphone is closer to the intersecting street than to the street the pedestrian is waiting
to cross, or if the microphone is oriented toward the intersecting street, it will respond to the
traffic sound on that street instead of the street the pedestrian is waiting to cross. This may
result in “Walk” signals that are too loud or too quiet, as perceived by pedestrians waiting to

Cross.

Ideal Microphone Location

The best location for the microphone is as close as possible to the position of pedestrians who

are waiting to cross the associated street. This results in pedestrians being clearly able to hear
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APS signals with no need to set the automatic volume adjustment so high that sound levels will

be too high or that APS neighbors will be annoyed.
Post-Installation Checklist

Checklist
Once installation is complete, the installer should perform the following steps (detailed in
sections below) (a checklist is shown in Figure 7-12).
e Evaluate and adjust the locator tone volume.
e Evaluate and adjust the “Walk” indication volume.
e Evaluate and set the sensitivity level of the automatic volume adjustment.
e Confirm proper functioning of the “Walk” indicators.
e Check height and location of pushbutton.
e Check the tactile arrow.
e Check optional features.
e Check audible beaconing.

e Recheck the functioning at a later time.

Locator Tone Volume
Evaluate and adjust locator tone volume.

e Approach the intersection from both directions along the sidewalk and note when the
pushbutton locator tone is audible. If there are two pushbutton locator tones at the corner,
each should be audible. The pushbutton locator tone should be audible 6 to 12 ft from the
pushbutton or at the building line, whichever is closer to the pushbutton.

e Approach the corner from the crosswalk and note when the pushbutton locator tone is
audible. The pushbutton locator tone should be audible at 6 to 12 ft (or approximately one
lane) from the pushbutton.

e Listen through several cycles at times when traffic is noisy and at times when traffic is quiet.

e Adjust the locator tone volume as necessary.

“Walk” Indication Volume

Evaluate and adjust the volume of the “Walk” indication.
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Stand at the curb or end of the curb ramp at the crosswalk and listen for the “Walk”
indication. It should be audible from the crossing location.

Confirm that the “Walk” indication for each crosswalk sounds closer than the “Walk”
indication for the perpendicular crosswalk.

Listen through several cycles at times when traffic is noisy and at times when traffic is quiet.

Adjust the “Walk” indication volume as necessary.

Automatic Volume Adjustment

Evaluate and set the sensitivity level of the automatic volume adjustment.

If volumes are adequate in quiet conditions, but do not increase enough or quickly enough
when ambient noise increases, the microphone sensitivity, or automatic gain control, may
need to be increased.

Increase the microphone sensitivity in 10% to 20% steps until the response is as desired.

It might be necessary to readjust the volume of the locator tone and “Walk” indications after

the microphone is adjusted.

Confirm Proper Functioning of the “Walk” Indication

Determine if the vibrating surface, speech messages, or other features of the “Walk”

indication work properly.

Press the button and wait for the “Walk” indication. The tactile arrow or vibrating surface
should vibrate rapidly only during the walk interval.

The “Walk” indication (tone or speech message) should sound for the duration of the walk
interval, unless there is a special setting due to a rest in “Walk” situation.

If the “Walk” indication is a speech message, confirm that it refers to the correct street and is

appropriately worded and understandable.

Check Height and Location of the Pushbutton

Confirm that pushbutton height and location conform to specifications and can be reached by

a person in a wheelchair, from a level landing.

Check Tactile Arrow

Examine the tactile arrow.
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e Check that it is aligned in the direction of travel on the crosswalk.

e Confirm that it points to the street that is controlled by that pushbutton.

Check Optional Features
Confirm that optional features, if ordered, are present and functioning correctly.

e Confirm that braille dots are raised to the touch. If possible, have a person who reads braille
confirm that it is the correct label.

e Press the pushbutton for an extended button press to see if the pushbutton information
message plays and that it accurately identifies the crossing controlled by the pushbutton and
that other information, if provided, is accurate.

e Confirm that a tactile map accurately represents the crossing features.

Check Audible Beaconing
If the intersection requires audible beaconing,

e Press the pushbutton for an extended button press and confirm that the sound is boosted
during the following pedestrian phase for the “Walk” tone and for the locator tone, and

e Walk across the street during the pedestrian phase and evaluate placement and aim of devices

for providing sound in the crosswalk area.

Recheck Device Functioning at a Later Time

Follow up during the first few weeks after installation, checking device and volume at
different times of day to ensure proper functioning.

Designate a person and phone number to call and report any malfunctioning device. Share
that information with agencies serving individuals who are blind and with community

organizations of individuals who are blind.
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APS Post-Installation Checklist APS 1

APS2 APS3 APS4 APSS5 APS6 APS7Y APSS8

Evaluate and adjust the locator tone volume |

Evaluate and adjust the WALK indication volume |

Evaluate and set the sensitivity level of the automatic volume adjustment |

Confirm proper functioning of the WALK indicators |

Check height and location of pushbutton |

Check the tactile arrow |

Check optional features |

Check audible beaconing |

Recheck the functioning at a later time |

Figure 7-12. APS post-installation checklist.
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Maintenance

When and How Often the APS Installation Should Be Checked

As with any complex device, an APS has many features that could malfunction or fail in the
course of its operation. If features such as “Walk” indication, locator tone, or signal interaction
fail to work correctly, the resulting lack of information or misinformation can be dangerous for
pedestrians who are blind. It is important that municipalities who have taken steps to install these
devices also take steps to ensure correct functioning through the years.

The overseeing agency should conduct an audit or checkup of the APS installations on a
regular basis. Checkups should be conducted frequently if factors such as harsh weather may
have affected the devices. At the very least, the APS should be checked
e Every 6 months;

e After any repairs to the intersection signals, poles, or controller; and

e After any changes to signal timing.

What Should Be Checked
On each regular visit to conduct a checkup of the APS units, the evaluator should recheck
each of the items on the original post-installation checklist (see previous section). The following
list comprises some of the most common failures that have been observed on installed APS
devices:
e Vibrating arrow/button—may stop working or have very weak vibration.
e “Walk” indication—tone or speech message may have stopped working or be delayed in
sounding after the walk interval begins.
e Raised arrow—may be missing or pointing in the wrong direction.
e Pushbutton—may be jammed or malfunctioning.

e Ambient noise response—may be slow to respond or have ceased responding at all.

These items should be specifically checked since some may not be obvious at a cursory

glance.
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Other Operation and Maintenance Issues

Repairing an APS After a Crash

It is essential that all maintenance personnel understand the functioning of the APS and
consider it when making any repairs to the APS location.

One municipality had a problem when the pole holding the APS was knocked down in an
accident and the repair team that replaced the pole oriented the APS toward the wrong street (see
Figure 7-13). Because the speech message and arrow did not match up; pedestrians heard “Walk
sign is on to cross Harford Road” (at the correct time), but the arrow on the device pointed
toward Taylor Avenue.

In another instance, an APS was damaged by a car that left the roadway. The APS was just
strapped back onto the pole with no attention to the alignment of the tactile arrow. The APS
continued to function, but was pointing to the center of the intersection, rather than being aligned

with the appropriate crosswalk.

Figure 7-13. The APS was temporarily replaced on the pole, but the tactile arrow points to
the center of the intersection, rather than being aligned with the direction of travel on the

crosswalk.
Lessons Learned from APS Installations

New Technology
Not unlike any new technology, the first installations of new types of APS devices did not

always operate flawlessly. There were sometimes issues that had to be resolved. In addition,
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reports from older installations sometimes brought up recurring problems that had to be
addressed in the installation. All of the issues were easily solvable.

The following list of issues should provide information that will prevent such problems from
reoccurring:

e  Wiring to pedhead and/controller,

e Pushbutton installation,

e Signal phasing,

e Volume adjustment,

e Use and wording of speech messages,

e Pushbutton and pole location,

e Tactile arrow location and position ,

e Speaker positioning and volume, and

e Braille signage and correct installation.

Wiring
Some minor problems have been experienced with wiring and color code.

e Prisma, a Swedish company, uses a European wire color standard. Since this standard is not
consistent with the U.S. NEMA color code standard, some wiring problems were created.
Installers of these products should take care to be certain the devices are wired correctly.

e Prisma APSs have also drawn concern from signal technicians over the voltage (120 V AC)
sent to the pushbutton location. Technicians are concerned about pedestrian safety if the
pushbutton is damaged or removed by a passing vehicle and a pedestrian comes in contact
with the live wires or the electrically charged metal pole. Step-down transformers for

mounting in the pedhead are provided upon request for U.S. installation.

Other problems may be related to incorrect wiring of the pushbutton units.

¢ In one location, the technician attached the vibration wire to the speech “Walk” indication.
Instead of the speech “Walk” indication and the vibration of the arrow that were expected,
there was a rapid buzzing sound from the unit during the walk interval and no vibration of
the arrow. This was easily corrected by switching the wires, once the problem was noticed

and diagnosed.
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e At another location, wires from the parallel crosswalks were switched when attached to the
control unit in the controller. Those units were programmed for the extended button press to
call audible beaconing on the crosswalk, but the sound came from the APS on the parallel
crosswalk, rather than from the other end of the called crosswalk. This problem could lead

blind pedestrians to cross the intersection diagonally.

Pushbutton Installation and Vibrotactile Indication

When two APS pushbuttons with vibrotactile indications are installed on the same pole, they
may require insulation and a rubber gasket to eliminate vibrations generated from the other
pushbutton.

A problem was experienced when two pushbuttons were on the same pole with no vibratory
insulation (Figure 7-14). Pedestrians were unable to determine which pushbutton was vibrating,
since it appeared that both were. Proper insulation of the pushbutton will prevent this problem

from occurring.

Figure 7-14. Incorrect installation of two APSs on a single pole (no vibratory insulation).

Phasing
An installation had a problem when the signals went into flash mode and the APS device
remained in “Walk” mode. This scenario presented an unsafe condition and message for

pedestrians. This problem was resolved by correctly wiring the APS device into the
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controller/signal system so the controller logic and conflict monitor detected and changed the

pedheads to the appropriate indications

Volume Adjustment
Although current standards call for the APS volume to only be 2 to 5 dB above ambient

sound and for the locator tone to be heard at a distance of 6 to 12 ft from the pushbutton, the

volume is often set much louder than that.

e Installers used to devices using audible beaconing think that APSs are supposed to be loud
enough to hear across the street.

e There is no easy way to measure the volume of the locator tone and the “Walk™ indication
because of the short duration of the tones or messages, the requirement to measure relative to
ambient sound, and the signal’s quick response to ambient sound.

e For pushbutton-integrated devices, the speaker is in the pushbutton housing. Location of the
pushbutton and orientation of the speaker can be critical to hearing the “Walk” indication at

the crosswalk.

One installation experienced a different problem in adjusting the volume of an APS unit.
They had used the pushbutton control units that install in the cabinet (as opposed to those that
install in the pedhead). The wiring was too small of a gauge to drive the speaker to provide a
loud enough message (compounded by the pole and speaker being more than 10 ft back from the
crosswalk).

The manufacturer’s guidelines and specifications should be followed for proper operation.

Speakers can be provided for each control unit.

Speech Messages
The speech messages used for the “Walk” indication, as well as the descriptive pushbutton

message, must be understandable.

e In one case, poorly recorded “Walk” messages, by an individual with a strong accent, made
the street names indistinguishable (“Pratt” and “Calvert”).

e Use of a standard message, “Walk sign is on,” at locations with two pushbuttons on the same
pole can be confusing, as a pedestrian waiting to cross and who is unable to see the “Walk”

signal cannot tell which “Walk” message is being conveyed.
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A speech message that does not have additional information clarifying which street the
pushbutton applies to can be confusing to pedestrians unfamiliar with the intersection. For
example, at the intersection of Harford and Taylor Streets, the pushbutton information
message for all devices said “Harford” and “Taylor” If the pedestrians do not know which
street they are facing, the message “Walk sign is on for Taylor” is ambiguous.

One jurisdiction wanted to use a male voice for one crossing direction and a female voice for
the other direction to distinguish crossing directions and add to the safety of the crossing.
Most APS devices provide only a male voice; however, all APS devices use messages
recorded on speech chips, and a different voice can be specified. Most devices now provide
capabilities for self-recording messages. However, care should be taken to provide clear and
understandable messages.

Speech “Walk™ indications should be in the form, “Maple, Walk sign is on to cross Maple..

Some problems have resulted from using different message wording.

Pushbutton and Pole Location

Some problems have been observed with pushbutton and pole location for APS devices:
Poles that are more than 10 ft from the curb line create real problems for blind pedestrians
who must find the pushbutton and then realign to cross the street.

Pushbuttons are often placed where they are not reachable from the sidewalk area, are in the

bushes, or are behind a fence.

Tactile Arrow and Position

The tactile arrow is supposed to point in the direction of pedestrian travel on the crosswalk,

and the face of the device is supposed to be parallel to the crosswalk it controls.

Installation issues include the following:

If the pole is in a poor location, the arrow may be pointing at the street and crosswalk
direction, but may not be within the crosswalk area.

If installers do not understand the purpose of the arrow, they may install it angled in the
wrong direction. For example, if they use the holes from a previous pushbutton, the arrow

may be pointing diagonally across the intersection rather than in line with the crosswalk.
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Speaker Positioning

Pedhead-mounted speakers in existing installations are often mounted in positions that make
the messages more ambiguous. (See examples in Chapter 6 and also earlier in this chapter.)

For pushbutton-integrated devices, the speaker is in the pushbutton housing. Location of the
pushbutton and orientation of the speaker can be critical to hearing the “Walk™ indication at the
crosswalk. If the speaker is located too far from the crosswalk location, pedestrians who are

blind may not hear the “Walk” indication.

Figure 7-15. APS pushbuttons installed incorrectly.
As shown in Figure 7-15, the pushbuttons are installed incorrectly; as a result, the APS is too

far from the crosswalk it signals, and the sound for the other crosswalk at the intersection comes

from a speaker closer to the crosswalk.
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Figure 7-16. APS pushbuttons installed correctly.

In Figure 7-16, the APSs are installed correctly (close to the crosswalk they signal) and

provide accurate information through proximity to the crosswalk.

Braille Signing and Location
Braille indications on pedestrian signals have sometimes been mounted backwards; in other

cases, the braille sign has been installed at the wrong street.

e Manufacturers ship braille signs with a label to clarify positioning for nonbraille-readers.
However, technicians might later make adjustments to the sign and reverse or mix up the
braille plaques.

e When a braille message is added, the sign cannot later be turned around without reversing the
braille, which would make the braille dots depressed, rather than raised. The braille
characters must remain raised to the touch. If the original specification was not correct, the

arrow cannot be turned without making the braille characters unreadable.
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This chapter provides instruction on methods and materials for providing the public with

appropriate educational information about APSs.

Need for Education

Many people in the United States have had no experience with the newer types of APSs. It is
important that pedestrians, both blind and sighted, have some understanding of the functioning of
an APS, as well as the various features of the APS installed at a location. In particular, it is
important that pedestrians know and understand the difference between the pushbutton locator
tone and the “Walk” indication.

Individuals who live close to newly installed APSs may not be aware of how useful an APS
is for pedestrians who are visually impaired. Advance publicity about the APS to be installed
will help people understand the need for the device and may result in a higher level of
neighborhood acceptance. Many individuals are not familiar with pushbutton locator tones and
may benefit from an explanation of how they are used by pedestrians who are blind or who have

low vision.

Education Needs Documented by Research Project

Research completed as part of this project indicates that education is needed to give blind
pedestrians a better understanding of pushbutton locator tones, response to ambient sound, and
“Walk” indications.

Some participants thought that the increase in volume of the locator tone, in response to
ambient sound, was a new kind of “Walk” indication.

In addition, most participants were not familiar with the need to use pushbuttons. Most of the
pedestrians who were blind stated that they did not use pushbuttons, unless they knew the
pushbuttons were present and knew where they were located. They were unclear on the purpose
or function of the pedestrian pushbuttons. Pushbutton locator tones should provide more
information. All pedestrians seem to need more education about the use and function of
pushbuttons.

It is important that pedestrians who are blind understand the placement of an APS. The
MUTCD 2000 (3, 4E.08) provided more specific location guidance for APS pushbuttons. It was
noted in this research project that many of the blind pedestrians were unfamiliar with arrows and

were unable to immediately determine which direction the tactile arrow was pointing. An
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explanation that includes actual hands-on experience with the APS and pushbuttons can be

helpful.

Providing Information to the Public

Information about APSs is commonly distributed through radio and TV publicity, which
reaches many people, including those who are blind or who have low vision. Newspaper articles,
in contrast, may not reach individuals who are blind or visually impaired, particularly those in
the growing elderly blind population.

Radio reading services, which provide free spots and informational programs aimed at
individuals who are blind or who have low vision, function in many cities. Radio reading
services broadcast the reading of newspapers and books and magazines to the blind, physically
impaired, and those who have difficulty reading small print. Because of copyright law, reading
service radio broadcasts are restricted to a closed channel that is not available to the general
public. Listeners can usually hear the service only by ordering a special “subchannel” radio,
through special cable service, or through a subscription webstream service.

The radio reading service serving a specific area can usually be found through an internet or
phone book search.

Rehabilitation centers that provide services to individuals who are blind or who have low
vision are located in many cities. These centers may have telephone- or email-based bulletin
boards providing news of interest to individuals who are blind. Usually the posting information
or notices is free. Centers may also provide meeting space or facilitate regular support group
meetings.

There are two main consumer groups of individuals who are blind and who have low
vision—American Council of the Blind and National Federation of the Blind. Each organization
has affiliate groups and local chapters that usually meet monthly. Speaking at a group meeting is
an excellent way to reach a number of individuals who are blind or who have low vision.
Information about local chapters and contact information for each chapter is available from the
national office and is usually listed on the national organization web pages (www.acb.org and
www.nfb.org).

Offering to provide information and speakers at various community organizations, ranging

from Parent Teacher Association meetings to business association meetings, can be another
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avenue for educating individuals in the community where APSs are being installed. Individuals

who are blind or who have low vision are often members of these groups as well.

One-Page Flyer about APS Installation

Public agencies may find it useful to distribute flyers to inform the public about APSs. The
following sections list important information to include on the flyer, as well as some suggested
text for each topic. Notes in italics are for the flyer designer and should not be included on the

flyer.

[SAMPLE FLYER}
New accessible pedestrian signals are being installed at [list intersections]
[Insert a photo of an APS of the type being installed. |

The accessible pedestrian signals provide audible and vibrotactile “Walk” indications that
help people who have trouble seeing the pedestrian signal. The sounds come from the pushbutton
and automatically adjust to ambient sound so they will be louder when the traffic is loud and
quieter when traffic is quiet.

Audible and vibrotactile “Walk” indications tell a visually impaired pedestrian that the
“Walk” signal is on, but it is still important that they check traffic before crossing to be sure that
cars are not running the red light or turning across the crosswalk.

Each accessible pedestrian signal has the following features:

e Pushbutton locator tone—a tone that constantly sounds once per second from each
pushbutton to help people who are blind or who have low vision find the pushbutton.

e Audible and vibrotactile “Walk” indications—a sound and vibration during the “Walk”
signal.

[Insert applicable “Walk” indication description]

e Rapid tick “Walk” indication—a rapidly repeating tick from the pushbutton location to

indicate that the “Walk” signal is on.

e Speech “Walk” message—provides the name of the street to be crossed, then “walk sign

is on to cross” and the street name again. For example, “Haywood, Walk sign is on to

cross Haywood.”
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e A tactile arrow either on the pushbutton or above the pushbutton points in the direction of
travel on the crosswalk. The arrow vibrates during the “Walk™ signal.
e Actuation indicator—a tone, a click, or a spoken “wait” that is generated when the
pushbutton is pushed to confirm the button has been pushed.
e Braille street name—the name of the street with the crosswalk that the pushbutton controls is
listed in braille on the plate above the pushbutton.
[1If optional features are installed, add the applicable text below}
e Optional features when you hold the pushbutton in for more than 1 second:
e Pushbutton information message—names the street that the pushbutton controls and the
other streets at the intersection. Example: “Wait to cross Vermont at Haywood.”
e Audible beaconing—The volume of the locator tone is boosted during the flashing
“Don’t Walk” interval to allow a person who is blind to home in on the opposite corner
of the street.

[ Provide contact information for questions or concerns.|

Techniques to be Used by Pedestrians Who Are Blind at Intersections Equipped
with APSs

The following section, intended for O&M specialists, is adapted from Crossroads: Modern
Interactive Intersections and Accessible Pedestrian Signals (22).

It is particularly important to recognize that the APS information is supplemental to traffic
and environmental cues and only provides information about the status of the signal. The APS
“Walk” indication indicates that the “Walk™ signal is on, not that it is safe to cross. Cars can still
be turning across the crosswalk or might be running a red light. The APS “Walk™ sound can be
compared to the “on your mark™ instruction at the beginning of a race; though it means that the
signal has changed, it is still important to “get set” (assess the traffic) and then “go” (begin to

Cross).

Suggested Techniques in Using APS

The only place in the O&M literature where specific techniques are suggested for crossing at
intersections using APSs is a section in a curriculum on APS developed for Easter Seals Project
ACTION (22). Based on the experience of the authors and the Project ACTION curriculum, the

following techniques are suggested:
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Approach the intersection and stop at the curb or curb ramp/street edge, maintaining initial
alignment; check alignment for crossing by listening to traffic. Even if a pushbutton locator
tone is noticed during approach, continue to the curb or edge of street first.

Determine the starting location for crossing and identify tactile cues for use in realigning
after pressing the pushbutton, because once the button is pushed, there may be insufficient
time to listen for parallel traffic and realign before the next “Walk” signal.

Listen and evaluate the intersection. Determine traffic patterns and intersection geometry and
listen for a pushbutton locator tone or for a tone or speech “Walk™ indication (it is important
that students/clients understand and can recognize the difference between a pushbutton
locator tone and typical “Walk” indications).

Search for a pushbutton using a systematic pattern. Even where there is a pushbutton locator
tone, a systematic search pattern is needed to maintain orientation. Because guide dogs
guides are trained to avoid obstacles, they may be reluctant to approach a pole supporting a
pedestrian pushbutton. It may be more efficient for the handler to initially use a cane to
search before teaching the dog to locate the pole.

Once the APS is located, explore the device and its functioning, including locating the tactile
arrow to confirm that the arrow is pointing in the direction of the street being crossed.

Hold the pushbutton down for more than 3 s and listen if more information is provided.
Listen to APS and traffic for a full cycle to make sure that the tones or speech messages
correspond with traffic information.

Press the button and return to the predetermined spot at the curb, realign, and prepare to
CTOsS.

When the “Walk” indication is heard, confirm that traffic on the perpendicular street is
stopping or stopped and listen for initial parallel traffic movements, when available. Traffic
may still be legally clearing the crosswalk when the “Walk™ begins, so careful listening is
important.

Cross the street using typical alignment techniques (traffic, straight line travel, etc.) while
continuing to listen for turning cars. In many cases, cars can turn right and left across the
crosswalk during the pedestrian phase. Although drivers are supposed to yield to pedestrians,

they often do not.
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e Be aware that a locator tone on the destination curb may provide additional wayfinding
information.

¢ Continue to be vigilant of traffic even though the “Walk” indication is on.

Requesting an APS

The following was copied from the website of the Environmental Access Committee of the
Orientation and Mobility Division of the Association for Education and Rehabilitation of the
Blind and Visually Impaired (23). A sample letter for requesting an APS is also reprinted.

e Educate yourself about types of APS available and the applicable regulations.

e Find out who controls the intersection where you’re making the request.
Sometimes it’s a city department of traffic engineering, sometimes it’s the
county, and sometimes, if it’s a state or federal highway, it’s the state
Department of Transportation. You can just call the number listed in the phone
book for traffic engineering or public works and ask who you need to contact
about the traffic signals at that intersection. Get a name, address and phone
number. If you get to talk to someone on that phone call, ask what their policy is
on APS.

e The request for an APS is strongest if it comes from a consumer who is blind or
visually impaired. So, the consumer should make the actual request for
modification in a letter to the individual in the traffic engineering department
that manages that intersection. (A sample letter is below.)

e Include wording in the first letter about the need for “access to information”
about the status of the pedestrian signal. If you have to, you can refer back to
the ADA and requirements to make the right of way accessible if they refuse or
delay installation.

e  With the consumer’s permission, follow their letter with a letter of support on
your professional letterhead, restating the reasons for the need for the APS at
that intersection.

e Follow up with a phone call about a week later to the person who is responsible
for that intersection. Remember that most traffic engineers will never have

heard of an Orientation and Mobility Specialist (and O&M in traffic engineering
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terminology is Operations and Maintenance, so don’t shorten your title) and
may not have thought about a blind person crossing an intersection
independently. Remind them of the letter of request and see how they respond.
If they have no idea about APS and where to get them, share that you have a list
of manufacturers and would like to meet with them to discuss solutions.

e If you can get the engineer to meet you and the consumer on the street corner,
and discuss it there, do it. Be sure to include the consumer at that time.
Demonstrate the problems and talk about what the APS would do to help.

e If you have not talked to the engineer within two weeks after they should have
gotten the letter, you or the consumer should send a followup letter asking them
to contact you.

e If you need to send a third letter, it needs to be copied to the department head,
the city ADA coordinator, and a local elected official.

e If they refuse to meet with you or refuse to put in the APS, ask them to send a
letter to that effect to the client with a copy to you. Say it nicely, but they'll
know why you're asking and don’t settle for a non-response. Documentation can
be useful if you have to file an ADA complaint. You and the client should
document any phone conversations (date, who, what they said, etc.) Hopefully,

you won't need that information later, but just in case, keep track. (23)

Sample letter requesting an APS:
[Date]

[Address to traffic engineer in charge of the intersection]

This letter is to request the installation of an Accessible Pedestrian Signal (APS) at
the intersection [insert street names]. As a pedestrian who is blind, [ am unable to
use the visual pedestrian signals currently installed at this location and need access
to the information in order to cross the street. As you may be aware, there is a bus
stop at this intersection; I must cross the street daily to reach the bus stop. [change

that last sentence to fit the specifics of the intersection, particularly if there are some
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issues that make it particularly hard to cross such as poor traffic sounds, lots of right

turning traffic, T-intersection, etc.].

I would like to meet with you or someone from your department at the intersection
in question to discuss appropriate modifications. I would also like for [insert O&M
instructor name], an orientation and mobility specialist at [insert agency name] to
join us. You may contact me at [insert phone number or address] or [insert O&M
instructor name] at [insert phone number] to set up an appointment. Thank you for

your attention to this matter.

Sincerely,

[signature]

cc: [O&M specialist name, agency affiliation]
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Case Study—Montgomery County, Maryland
Date: May 2003

History and Background
The intersection of Fenton Street and Wayne Avenue is the first of 11 locations in the Silver
Spring central business district (CBD) to be equipped with APS under a pilot program initiated

by the county executive.

Process and Procedure

There is no formal procedure to request an APS. A committee was formed, in coordination
with the Montgomery County Commission on Persons with Disabilities, to make decisions about
type and features of APS to be installed.

Most signalized intersections in the county are on state roads, so final decisions of the State

Highway Administration on APS policy will affect installation at those locations.

Funding
Costs for the pilot project are absorbed as part of the traffic engineering department budget.

An additional line item for APS installation was requested in the budget but was not funded.

Description of Intersection

These traffic signals are being rebuilt as part of the redevelopment of the CBD. Fenton Street
and Wayne Avenue was the first one to be rebuilt and hence the first to receive APSs. All
intersection legs are four lanes wide. Fenton Street runs approximately north-south and Wayne
Avenue runs east-west. There is a leading left turn phase from westbound Wayne to southbound

Fenton.

Date Installed
September 2001

APS Type and Features

Pushbutton-integrated devices from Polara Engineering.
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The intersection is pretimed, with walk intervals associated with each crossing being
provided each cycle, but the APSs are actuated (audible and vibrotactile “Walk™ indications are
not provided unless the pushbutton is pushed).

APS features:

e Speech “Walk” message.

e Vibrotactile “Walk” indication.

e Pushbutton locator tone.

e Tactile arrow.

e Pushbutton information message called by extended button press.

e Automatic volume adjustment in response to ambient sound.

e Speech “Walk” message: “Walk sign is on to cross Fenton Street” (or Wayne Avenue).

e Pushbutton information message, provided after an extended button press (3-s depression of
pushbutton):

e Includes both street names.

e C(larifies to which crossing the button applies.

e Example: “Crossing Wayne Ave at Fenton St.”

APS Installation
Devices are installed on all four corners, using stub poles for all in order to place the

pushbuttons and APS at the top of the ramp for each direction, separated by at least 10 ft (see
Figures 9-1 and 9-2).
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Figure 9-1. Pushbutton-integrated APS located on a stub pole beside the level landing of
the curb ramp.

Figure 9-2. Pedestrian with guide dog at an APS located in line with crosswalk.

Each pole is approximately 5 ft tall with a substantial base; locations vary somewhat but are

generally
e Within 5 ft of the crosswalk lines extended, and
e 6 tolO0 ft from the curb (except on the northwest corner, where further construction is

planned; thus those poles were located farther from the curb).
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The Polara control unit and the microphone, which monitors sound for the automatic volume
adjustment, are typically installed inside 18-in. pedestrian traffic signal heads. At this location,
which had 12-in. pedestrian signal heads, the control units were installed in an exterior box
attached to the top of the pedestrian traffic signal heads. The microphone was attached to the

box, which located it much higher than usual; however, that placement seems acceptable.

Installation Issues

There were no real problems with the installation. However, locating the poles and APS
properly in relation to the curb ramp and as recommended in the MUTCD is difficult. While it
may be less of a problem in new construction, it requires thought and planning, as well as extra

poles, conduit, wiring, and construction in retrofit situations.

Maintenance
Except for some minor adjustments after installation, there have been no maintenance issues

or failures.

Evaluation
No formal evaluation has been conducted. Committee members visited the installation and

were generally pleased with the functioning.

Contact
Bruce Mangum, Senior Engineer
Transportation Systems Management Section
Division of Public Works and Transportation
Montgomery County Maryland
101 Monroe Street, 11th Floor
Rockville, MD 20850
Phone; 240-777-8778 - Fax: 240-777-8750

E-mail: bruce.mangum@montgomerycountymd.gov

Case Study—Portland, Oregon
Date: July 2003
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History and Background
The City of Portland has had some form of audible pedestrian signal for over 20 years. In

installing these devices, staff worked closely with the requester to identify specific needs.

e In the late 1970s, city staff installed buzzer-like devices at three intersections on request
basis. These buzzers were inexpensive devices purchased from a local electronics store. The
buzzer was only activated with a normal pedestrian pushbutton call.

e During the late 1980s the city began using an inexpensive Mallory chime as an audible
device. It was installed in some fixed time intersections, as well as actuated intersections.

e By 1995 the city had 10 signalized intersections with audible devices.

e In 1996 the city decided that a more formal policy was necessary and a process was

implemented, which was revised by a Citizens Advisory Committee in 1999.

During the past 5 years the city has greatly expanded its program. By mid-2003, Portland had
53 signalized intersections with some form of audible signal (Figure 9-3).

The City of Portland was awarded a Pedestrian Project Award for 2003 from the Institute of
Transportation Engineers and the Partnership for a Walkable America. The award, in the elderly

and mobility category, recognized Portland’s project to retrofit existing signals with APSs.

Figure 9-3. An APS mounted over 12 ft high on the pole broadcast speech messages at this
location in Portland. City engineers expressed concerns about intelligibility of the message.

Process and Procedure

A formal policy was established in 1996.
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City staff assembled a stakeholders group, which included representation from the Oregon
Council of the Blind, the National Federation of the Blind, the Oregon Commission for the
Blind, Independent Living Resources, and other groups representing both the visually
impaired community and mobility instructors.

The policy was developed over a series of three meetings.

Key points of that policy include the following:

Audible signals are installed only on a request basis.

The intersection has to have some unique or unusual characteristics that warrant the addition
of an audible signal.

Referral to a mobility specialist is required; this service is provided through an agreement
with Oregon Commission for the Blind. In some instances the crossing problems may be

related to a lack of user skills that might be better addressed by further training.

In mid-1999 the requests for audible signals outstripped city resources for the program. A

citizens advisory committee (CAC) was activated to review and rank the requests.

The CAC and city staff started with a ranking process similar to that used by the City of Los
Angeles.

Staff applied the criteria to 10 intersections on the request list. The CAC made some
revisions to the scoring criteria (see Appendix D).

Scoring materials were developed. The electrician responsible for the installations and a
mobility instructor from the Oregon Commission for the Blind meet with the requester at the
candidate intersection to better understand the user’s needs and concerns. After agreeing that
some sort of audible signal is a viable solution, the city staff person and the mobility
instructor complete field aspects of the scoring form. Information such as volumes and
accidents is gathered by office staff from existing city records and added to the scoring form.

The CAC meets semiannually to rank the requests.

Funding

From 1996 through 2000, the city used approximately $150,000 in general transportation

funds to install APSs. That funding source for APS has since been lost. To continue with new
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installations, the city received over $200,000 in transit mobility funds from the local transit
agency. However, that grant expires in July 2004 and no replacement funding source has yet

been identified.

APS Types and Features
Pedhead mounted at numerous intersections. Pushbutton-integrated at two intersections.
Pedhead-mounted devices manufactured by Novax and Mallory.
Pedhead-mounted APS features include

e “Walk” indication—cuckoo/chirp, beep, or chime, and

e Extended button press to call accessible features on some devices (no locator tone is used.).

Pushbutton-integrated devices, manufactured by Polara Engineering and Campbell Company,
have been installed recently with locator tones and additional features.
The City of Portland has also evaluated the Vibrawalk pushbutton manufactured by Novax

Industries (see Figure 9-4).

Figure 9-4. Vibrawalk pushbutton installed in Portland includes a locator tone. The arrow
vibrates during the walk interval and a “Walk’ indication is provided from the pushbutton

or speaker mounted on the pedhead.

Special Features
Portland staff has worked with manufacturers on developing device features.

e After 1996, in deference to requests of members of the National Federation of the Blind, a
technology was used that requires the user to hold the button for at least 1 s to place a call for

an audible signal to make the technology “refusable.” The button actuated timer, from Novax
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Industries of British Columbia, requires that the button be depressed for at least 1 s to call the
audible indication.

e Staff worked with Novax and McCain to take the speaker and electronics out of the exterior
Novax housing and mount them directly in the pedhead to afford more protection from

vandalism and to place the speaker closer to the users’ ears.

In 1999, the CAC and city staff expressed a desire to find lower cost options so that more
intersections could be treated. City staff received approval from the CAC to install lower cost
Mallory devices. Since the Mallory device has neither automatic volume adjustment nor the
button activated timer, city staff is careful to use the device only in locations that are that are not

close to residences.

Date Installed

Between 1970s and present.

Installation

Installation varies greatly from intersection to intersection. Portland transportation
engineering staff report that the largest problem faced is with existing infrastructure. The aging
transportation system makes installing new wires in old, undersized conduits a challenge. The
location of existing poles also poses a problem. As intersections evolve throughout their life
span, poles for pushbutton locations are often located in areas that are less than desirable for
accessible pedestrian installations.

Obstructions, such as utility and sign poles, are also a significant challenge. These obstacles
often make placement of pushbutton locations difficult, translating into higher installation costs.

Proximity of poles, in relation to one another, also has to be taken to account. Volume level
of the “Walk” cue and locator tone must be loud enough to tell pedestrians to go, but quiet
enough to not give a false “Walk™ cue to someone at a conflicting pedestrian lane. This can be
difficult at intersections with odd configurations, such as islands with separately actuated

pedestrian lanes.
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Maintenance

Maintenance of equipment has been almost a nonissue. There have been few maintenance
problems, although it should be noted that most of the equipment with electronics mounted in the
pedhead or pushbutton is relatively new. These installations are only 1 to 6 years old, so there is

not a long maintenance history on those devices.

Evaluation
Portland tested a variety of “Walk™ indications.

e The earliest sounds for the walk interval were a buzzer and Mallory chime.

e A trial installation used voice messages. The voice message typically said “The Walk light is
now on to cross 41st Street.” Although equipped with ambient sound adjustment to increase
the output as background noise increased, the voice message was often difficult to hear.

e Tones seem to be better for cutting through background noise in an urban street environment.
After the initial test with voice and tones, the city decided to use the cuckoo and chirp

sounds.

The community had the following reactions to the APS:

e Buzzer—Staff received some calls regarding the annoying sound and usually responded by
placing some sort of baffling material around the buzzer.

e Mallory chime—The chime was a more pleasing sound and the city seldom received any

noise complaints, even though the chime was installed in some fixed time intersections.

Contacts
Bill Kloos, Signal and Street Lighting Manager
Portland Department of Transportation
1120 SW 5th Avenue / Suite 800
Portland, OR 97204-1971
Phone: 503-823-5382
E-mail: Bill. Kloos @pdxtrans.org

Jason McRobbie, District Electrician

Portland Department of Transportation
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1120 SW 5th Avenue / Suite 800
Portland, OR 97204-1971

Phone: 503-823-1773

E-mail: Jason.McRobbie @pdxtrans.org

Case Study—Newton, Massachusetts

Date: July 2003

History and Background

Accessible pedestrian signals were installed at major intersection in Newton, Massachusetts,
in 2001, as part of a major signalization upgrade project and at the recommendation of the
Mayor’s Committee for People with Disabilities (Mayor’s Committee). This is Newton’s first

experience with this signal type.
Process and Procedure

New Construction and Signal Upgrades

When new signals are installed in Newton, the Mayor’s Committee considers whether they
should have accessible pedestrian signals. Their recommendation is then referred to the
Departments of Public Works and Planning. For example, when signalization at an intersection is
being upgraded from a flashing beacon to full signalization, input is obtained from the Mayor’s

Committee.

Handling Individual Requests
Individual requests are referred simultaneously to the Mayor’s Committee and to the Traffic
Council. The Traffic Council is required to respond to requests by making a decision within 12

weeks.

Consultation with Local Agency for the Blind
The City Traffic Engineer also consults with an orientation and mobility specialist at the
Carroll Center for the Blind regarding the need for APS and for suggestions regarding the most

appropriate type of APS for a particular intersection.
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Funding

APS installations in Newton were funded jointly by the Departments of Public Works and

Planning, with a portion of the cost being covered through the Community Development Block

Grant program.

The City of Newton currently has $10,000/year earmarked for APS installations.

Description of Intersection

The APSs were installed at a complex intersection with high pedestrian and vehicular traffic

counts. At this intersection, three crosswalks share the same exclusive pedestrian phase timing:

One is a midblock arterial crossing (Figure 9-5);

One is a minor street intersecting the arterial in a “T,” near the mid-block crossing (Figure 9-
6);

The other is across a third street that enters the arterial diagonally, close to the T-intersection

of the minor street.

Because of abundant turning traffic during all vehicular phases, there is no safe crossing time

for pedestrians, except during the exclusive pedestrian phase.

APS Type and Features

Pushbutton-integrated APS manufactured by Bob Panich Consultancy.
APS features include the following:

“Walk” indication—audible rapidly repeating tones,
Vibrotactile “Walk” indication,

Pushbutton locator tone,

Alert tone,

Tactile arrow, and

Automatic volume adjustment in response to ambient sound.
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Figure 9-5. Panich APS at midblock crossing, Newton, MA. The APS should have been
mounted on the side of pole closest to the crosswalk, with the arrow parallel to the

crosswalk rather than pointing up.

Figure 9-6. Panich APS for crossing the stem of a T-intersection.

APS Installation
At another intersection at which APS devices were added, a stub pole was installed in order

to locate the pushbutton properly for one crosswalk (Figure 9-7).
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Figure 9-7. Panich APS on stub pole in Newton, MA. Arrow oriented parallel to crosswalk.

Installation Issues

Installation presented no technical difficulties.

Initially, the APS volume was set so loud at one location that the “Walk” signal was audible
from a nearby intersection, possibly leading pedestrians at that intersection to incorrectly believe
they had the walk interval. The volume was turned down several months after the APSs were
installed.

Although the basic requirement for conduit in public rights-of-way in Newton is a 36-in.
trench, actual construction may be less than 36 in. depending on site conditions. It is important

that such an installation be based on direct field knowledge, rather than be designed in the shop.

Maintenance
No maintenance, except for volume adjustment, has been necessary since the audio-tactile
pushbuttons were installed. Weather does not seem to affect their performance, and there has

been no vandalism.

Evaluation
The APSs have been well-received by blind users, and there have been no objections from
neighbors.

The APSs are located in a small business area, not close to any residences.

Contact

Roy Lamotte
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City Traffic Engineer
City of Newton, MA
Phone; 617-796-1020

E-mail: rlamotte @ci.newton.ma.us

Case Study—New Jersey DOT—Washington, New Jersey
Date: July 2003

History and Background

The New Jersey Department of Transportation (NJDOT)has been sensitive to the needs of
the visually impaired. The first vibratory pushbuttons (with raised directional arrow) in New
Jersey were installed in 1992 at the Rowan College signalized pedestrian crossing across Route
322. As of August 2000, NJDOT had installed APS devices at four intersections. The devices at
the location described here and pictured in Figure 9-8, Route 31 and Route 57, were installed in
the fall of 2000. NJDOT has recently installed APS devices at other intersections and expects to
install more devices.

A project involving the installation and evaluation of four types of APS devices at
intersections in Morristown, NJ, was funded by NJ Highway Traffic Safety and was conducted
by Edwards and Kelcey in cooperation with The Seeing Eye. (More information is provided in

the Appendix.)

Process and Procedure

There is no formal process for deciding to install an APS.

These APS devices were installed at the request of a blind person in conjunction with
reconstruction of the intersection. An O&M specialist provided information useful in making the

decision about the type of APS selected.

Funding
The APSs are funded under the general state fund, with no special funding sources.
The devices cost $400 per device to NJDOT, plus installation by NJDOT forces. NJDOT

went out to bid for the devices.
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Date Installed
Fall 2001

Description of Intersection

Route 31 and Route 57 is a major intersection of a four-lane undivided road and a two- and
three-lane road with a parking lane at the edge of small downtown CBD. There are four traffic
islands, with signalized crossings to the islands. Pushbuttons were installed at all crossings for a

total of 12 devices at the intersection.

APS Type and Features
Pushbutton-integrated APS manufactured by Polara Engineering.
APS features include

e Vibrotactile “Walk™ indication,

e Pushbutton locator tone,

e Tactile arrow,

e Braille street name, and

e Actuation indicator—tone.

APS Installation

Figure 9-8. Installation of two pushbuttons on a single pole (only a single pushbutton is
visible in the photo). Although the pushbutton is in line with the crosswalk, the pedestrian

must travel more than 10 ft before reaching the street and the beginning of the crosswalk.
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APS devices were installed at all crosswalks to provide the signal information at all possible
crossings used by the blind person. It is a state standard to put two pushbuttons on the same pole,
with no standalone pole for the APS. This meant that some devices were located a distance from
the beginning of the crosswalk. Because the only “Walk” indication was vibrotactile, the walk
interval was lengthened to provide time for a pedestrian who is visually impaired to reach the
departure curb after the “Walk” signal began.

These devices were installed as a retrofit before various recommendations and guidelines
were issued. Currently, recommendations of PROWAAC and the Draft PROWAG state that
devices should provide audible and vibrotactile information about the walk interval. These APSs
are vibrotactile only and thus do not conform to those recommendations. The MUTCD and Draft
PROWAG recommendations also encourage installation of devices on two poles separated by at
least 3 m. If separation is not possible, the Draft PROWAG recommends speech messages for

the walk interval; vibrotactile indication was used here.

Installation Issues

No major installation issues.

Maintenance
There have been no reported maintenance problems, except for the vibrating arrows on a
couple of devices that got stuck and stopped vibrating.

There has been no vandalism.

Evaluation

There are no reports of complaints or comments received from the general public or
individuals in the community. With other installations, there have been complaints due to the
locator tone increasing in response to the traffic noise and bothering persons who live close to
the intersection.

There were complaints at first from a blind woman regarding placement of the devices and
inability to line up and cross while keeping her hand on the vibrating arrow. After she was

trained by an O&M specialist, however, she was able to adequately use the APS (see Figure 9-9).
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Figure 9-9. APS mounted on signal pole for crossing signalized right-turn lane. A
pedestrian who is blind is waiting with her hand on the pushbutton for the vibrotactile
“Walk” indication. After the “Walk” indication begins, she must turn and cross the

sidewalk before beginning to cross the street.

Placement is problematic for a device that is vibrotactile only. In order to keep her hand on
the device, the user must stand back from the crosswalk and then turn toward the crosswalk after
the “Walk” indication begins.

There has been no research or evaluation regarding the APS either before or after installation.

Contacts
Tim Szwedo
Traffic Safety and Engineering
NJ Dept. of Transportation
P.O. Box 613
Trenton, NJ 08625
Phone: 609-530-2601
E-mail: Timothy.Szwedo@ dot.state.nj.us
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Paul Vetter
Director, Traffic Engineering
Edwards and Kelcey

E-mail: pvetter @ekmail.com

Case Study—West Virginia Division of Highways—Morgantown, West Virginia

Date: July 2003

History and Background
APSs were installed in 2002 at the request of blind citizens. These are the first APSs that

have been installed in the state.

Process and Procedure
Morgantown does not have a process or procedure for determining which intersections will
be equipped with APS. Typically, all traffic signal installations in West Virginia are done by

contractors working under the purview of the West Virginia Division of Highways.

Funding
This demonstration project was fully funded by the West Virginia Division of Highways.

Description of Intersections
APSs were installed at two downtown intersections that have pedestrian actuation and

exclusive pedestrian phasing with right turns on red permitted.

APS Type and Features
Pushbutton-integrated APS manufactured by Prisma Teknik (model TS-903).
APS features include

e Tone “Walk” indication—fast tick, a rapid repetition of the pushbutton locator tone for
crossing in both directions,

e Pushbutton locator tone,

e Tactile arrow,

e Actuation indicator,

e Tactile map of crossing, and
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e Automatic volume adjustment in response to ambient sound.

Signals are being modified to include pushbutton information messages modeled after “Wait

to cross Willey St. at High St. Wait for red light for all vehicles. Right turn on red permitted.”

APS Installation

Two pushbuttons have been mounted on some corners so the standard single arrow can be
correctly oriented in the same direction at each crosswalk (Figure 9-10). This was necessary
where the two crosswalks at a corner were not at right angles to each other.

Since these locations used exclusive pedestrian phases, a right-angle, double-ended arrow
was installed so that a single pushbutton could be located on one corner or quadrant, controlling
the “Walk” signal for two crossing directions. The right angle arrow will be installed where both

crossings are 90 degrees from a particular quadrant.

Figure 9-10. Mounting of two Prisma pushbutton units on a single pole. See arrows on
insert detail for the orientation of the tactile arrow on the top of each unit. Both devices
make the same sound during the “Walk” indication, which is acceptable in this installation

since there is exclusive pedestrian phasing.
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Installation Issues
Wiring of the APS was little different than typical (non-APS) pushbuttons. APSs are
mounted to signal uprights using two 0.25-in. stainless steel screws. In the future, stainless steel
bands may be placed at the top and bottom sections of the APS in high-vandalism areas.
Diligence is needed in the initial design of a complete intersection so as to correctly locate

APS according to the MUTCD.

Maintenance

No weather-related maintenance issues have been reported.

Cabinets and signals are well guarded against transient voltage surges, including high-speed
surges that are accompanied by lightning.

To date, APSs have been installed at six intersections in West Virginia. At one intersection in
downtown Charleston in a high vandalism area, three APSs have been knocked off the signal

upright.

Evaluation

The APSs have performed as expected according to manufacturer’s literature.

Negative comments have been received from nearby businesses about the noise level of the
locator tone. The entrance to one business is less than 10 ft from the pole on which two APSs are
mounted.

Blind users have objected to the location of some APS units (in some cases at a distance of
about 20 ft from the crosswalk).

Positive comments have been received about the proactive installation of APS.

Contacts
Barry Warhoftig
Traffic Engineering Division
West Virginia Div. of Highways
Building 5, Room 550
1900 Kanawha Blvd, E.
Charleston, WV 25305
Phone: 304 558-3722
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E-mail: BWarhoftig@ dot.state.wv.us

Bruce Kenney

Traffic Engineering Division
West Virginia Div. of Highways
Building 5, Room 550

1900 Kanawha Blvd, E.
Charleston, WV 25305

Phone: 304 558-3063

E-mail: Bkenney@dot.state.wv.us

Case Study—Dunedin, Florida
Date: July 2003

History and Background

There are two downtown intersections and one at Patricia Avenue and Beltrees in Dunedin
where APSs have been installed at the request of citizens who are blind.

The City of Dunedin received the Inspired Leadership Award for 2003 from the Florida
Alliance for Assistive Services and Technology (FAAST) for their APS installations.

Process and Procedure

Requests for APSs are received by the City of Dunedin ADA coordinator and reviewed and
recommended by the ADA Committee appointed by the city manager.

APSs were requested by one person who is blind and who also has limited hearing in one ear.
She consulted with an O&M specialist and requested pushbutton-integrated devices, and she also

worked with the engineer on installation details.

Funding

The intersection modifications were part of a redevelopment project.

Description of Intersections
One of the downtown intersections , Douglas and Main Streets, is a fairly small square

intersection of two-lane streets with a pushbutton actuated exclusive pedestrian phase.
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The other downtown intersection is at Broadway and Main, which is a more complex
intersection where a very busy state road intersects with the city’s Main Street.
The third intersection, at Patricia and Beltrees, is a T-intersection of a minor street with very

busy street with a right turn lane.

APS Type and Features
Pushbutton-integrated devices from Polara Engineering.
APS features include the following:
e Speech “Walk” message:
e At Douglas and Main (with exclusive pedestrian phasing): “Walk sign is on.”
e At Broadway and Main: “Walk sign is on to cross Main” or “Walk sign is on to cross
Broadway.”
e Vibrotactile “Walk” indication.
e Pushbutton locator tone.
e Actuation indicator—tone.
e Tactile arrow.
e Automatic volume adjustment in response to ambient sound.

e Extended button press—increases the volume of the “Walk™ indication and locator tone.

Figure 9-11. Two pushbuttons are located on fluted pole at this location with exclusive
pedestrian phasing. Tactile arrow of each device points in the direction of travel on the
crosswalk.
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APS Installation

Two APSs were mounted on each pole.

At one crossing the APSs were about 15 ft back from the crosswalk location and
approximately 5 ft toward the intersection from the extension of the crosswalk lines. The volume
of the locator tone and the “Walk™ message was quite loud.

At the Patricia and Beltrees location, APSs were installed on only one crosswalk, for crossing

the through street, as needed and requested by the person who lived near the intersection.

Installation Issues

Installers stated that they had difficulty figuring out the new devices, but that the devices
seemed to work fine after they figured them out.

Fluted poles were used in the redesign, which made it difficult to align the tactile arrow (see

Figure 9-11).

Maintenance

No maintenance issues have been reported except for the need to adjust volume levels.

Evaluation

The installation generated complaints from patrons of a restaurant/bar with outdoor seating at
one corner of the intersection. The locator tone was loud enough to hear from more than 30 ft
away.

The woman who requested the installation was initially unhappy with some parts of the
installation. The original plans included a stub pole close to the crosswalk, but the stub pole was
not installed at first. Even with the signal adjusted to the maximum volume, the woman was
unable to hear the “Walk” indication when she was standing at the crosswalk location. A stub
pole was later installed that allows a reduction in volume of the device and diminishes problems

for neighbors as well.

Contacts
Barbara Fidler, ADA Coordinator
City of Dunedin
542 Main Street
Dunedin, FL 34698
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Phone: 727-298-3010 v/tdd
Fax: 727-298-3012
E-mail: bfidler@dunedinfl.net

Michael Gust, P.E.

Division Dir. of Traffic Control
City of Dunedin, Traffic Division
822 Lake Haven Road

Dunedin, FL 34698

Phone: 727-298-3224

Fax: 727-298-3219

E-mail: mgust@dunedinfl.net

Case Study—Maryland DOT
Date: July 2003

History and Background

locations throughout the state, including in Montgomery County, Frostburg, Lutherville, and

During the 1980s and 1990s, Maryland installed APSs of the cuckoo/chirp type at some

Towson.

through unique intersections, such as roundabouts, and the addition of the APS section in the
MUTCD, Maryland DOT convened a committee in November 2000 to develop criteria for

installation and prioritization plans for installation of APSs.

engineers, O&M specialists, local ADA coordinators, and DOT staff. The goals of the committee

In response to concerns about mobility for persons who are visually impaired traveling

The committee consisted of representatives of the visually impaired community, traffic

included

Identifying factors affecting mobility of the visually impaired through intersections,

Identifying and reconciling differences of approach to mobility issues within the visually

impaired community, and

Developing a rating and prioritizing process for APS.



Process and Procedure

The committee developed a prioritization checklist. This checklist has been used at
approximately 40 intersections to date, with scores ranging from 14 to 46 out of a possible total
of 60. While each crossing receives a rating, the highest rating for any crossing is used for the
intersection.

At this time, Maryland is considering any intersection with a rating greater than 36 to be a
high priority. Eleven intersections are rated at this level and either have had APS installed or are

under design for installation.

Funding
Maryland considers an APS to be a traffic control device, and as such, funding comes from

traffic control, highway construction, and federal funds.

Type of APS Used
Pushbutton-integrated APS manufactured by Polara Engineering.
APS features include
e Speech “Walk” message, with option of cuckoo/chirp if desired for a specific location;
e Vibrotactile “Walk” indication;
e Pushbutton locator tone;
e Tactile arrow;
e Actuation indicator;
e Pushbutton information message in response to extended button press; and

e Automatic volume adjustment in response to ambient noise levels.

Maryland is also testing and evaluating equipment from other manufacturers.

First Intersection with APS Example
The first installation example, Loch Raven and Taylor, is a large intersection with right-turn
islands, heavy traffic volumes, and left-turn lanes on all approaches (Figures 9-12 and 9-13).
Existing poles were used at this location with channelizing islands and uncontrolled right-

turn lanes in three of the four quadrants.
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The “Walk” indication is a speech message. The volume levels of the APS were carefully
adjusted to prevent the “Walk” indication from being audible to pedestrians before they crossed
the right-turn lane. The speaker is blocked on the side away from the intersection. However,
wind, humidity, and large trucks can affect the sound levels, and the signals may be audible from
the sidewalk under certain conditions. In this case, the person who requested the signals is

familiar with the geometry.

Figure 9-12. Two APSs are mounted on the existing pole on this island.

Figure 9-13. APS as seen from right-turn lane crossing.

Second Intersection with APS Example

The second installation, Loch Raven and Glen Keith, is an intersection with low side-street
volumes. The APS is for crossing the major street (Loch Raven) only. There are no pedestrian
indications to cross the minor street (Glen Keith); thus, APSs were not installed for those
crossings. The major street is quite wide, with a median island and a stop sign controlled service

road along the west side of Loch Raven. Again, the volumes needed to be carefully adjusted. A

Page 9-27



vehicular signal pole was used for one APS, but others were located close to the crosswalk on

pedestrian signal poles (Figures 9-14 through 9-16).

Figure 9-14 APS installed on pedestrian signal pole.

Figure 9-15. View across Loch Raven toward two median islands and stop sign controlled

service road.
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Figure 9-16. APS installed on signal pole beside crosswalk waiting location.

Installation Issues

Edward Paulis of the Office of Traffic and Safety states that the location of pushbuttons and
other APS equipment is of high importance in providing a properly operating system for
pedestrians who are visually impaired. In many cases, it is not desirable to use only existing
poles for the installation of APS. The installation of additional pedestal poles is often necessary
to ensure the proper location of APS relative to crosswalks and curb cuts.

Adjusting the initial volume levels has been an issue. Obtaining the proper balance between
the needs of the persons who are visually impaired and the surrounding community, while not
presenting misleading information to pedestrians, has proved to be difficult. Complicating the
process are uncontrollable factors—namely, traffic noise and weather conditions, such as wind

and rain.

Maintenance
There have been some failures of the control boards, but these may not be excessive when
considering that the equipment is a new and of relatively recent design, and that new technology

often has growing pains.

Evaluation
No formal evaluation has been conducted of installations. Most individuals who have

requested the installations seem to be pleased.
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Contacts
Edward T. Paulis, Jr., Office of Traffic and Safety
Maryland State Highway Administration
7491 Connelley Drive
Hanover, MD 21076
Phone: 410-787-4092

E-mail: epaulis @sha.state.md.us

Case Study—Charlotte, North Carolina
Date: July 2003

History and Background

Charlotte began installing pushbutton-integrated APSs in 1999 after discussions with the
Charlotte/Mecklenburg Advocacy Council of People with Disabilities Committee.
Approximately 12 intersections are now outfitted with 42 pushbutton-integrated APS devices.
Before that, pedhead-mounted APSs had been installed upon request; current staff are not sure
when those devices were installed or how the decision was reached to install them. They state
that they are replacing current “chirpers” with pushbutton-integrated devices.

O&M specialists helped evaluate APS products in advance and made recommendations to

engineers.

Figure 9-17. An early Polara installation in Charlotte.
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Process and Procedure

APSs are requested by citizens and installed after review by staff of Metrolina Association
for the Blind. In general, devices are installed in the order of request, depending on how much
construction is involved.

The Charlotte/Mecklenburg Advocacy Council for People with Disabilities Committee and
the Metrolina Association for the Blind serve as liaisons between the person who is visually

impaired and the city.

Funding

The city council approved $95,000 in a restricted fund that is carried over year to year for
purchase of equipment. The installation cost is covered in the normal budget. The public and
individuals who are blind were involved in making the request for funding and getting it

approved.

APS Type and Features
Pedhead-mounted devices before 1999.
Pushbutton-integrated devices from Polara Engineering since July 1999 (see Figure 9-17).
APS features (pushbutton-integrated device installations) include

e Speech “Walk” indication.,

e Vibrotactile “Walk”indication,

e Pushbutton locator tone,

e Tactile arrow,

e Actuation indicator,

e Pushbutton information message in response to an extended button press, and

e Automatic volume adjustment in response to ambient sound.

Installation Issues

The first generation Polara device did not accommodate pretimed or “ped recall” locations. It
was designed to look for a logic common signal from the controller. Using instructions provided
by Polara, city technicians in the signal shop modified the printed circuit board, including adding

a resistor and two jumpers. This being done, the devices were usable in those situations.
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A simple jumper setting has addressed this problem with the newer Polara product. The first
generation Polara (installed at four locations) was also more labor intensive to install. Installers
drilled holes in the top of the device to accept conduit on wood pole locations.

The newer version Polara Navigator has addressed all installation concerns (Figure 9-18).

Figure 9-18. Recent Polara Navigator installation.

When it is necessary to install new poles to locate the device more appropriately, it takes
longer and requires more funds because traffic engineering has to coordinate with various
departments to fix curb ramps and work around other utilities. Installation can be time-

consuming when a new pole is needed.

Maintenance

No problems reported.

In early installations where two devices were on the same metal pole, it was possible to feel
the vibration during the “Walk” signal on both devices at the same time (separate walk phases).
This was solved by insulating between the device and pole. A speaker problem was resolved by
improving the installation method through the efforts of the city electronics tech and the

manufacturer.
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Evaluation

The Public Service Department has no complaints regarding the devices. However, the staff
of Metrolina Association for the Blind received some complaints about the noise level of the
locator tones, especially in residential areas. The volume can easily be adjusted.

The City of Charlotte placed in the top 10 U.S. cities in the Accessible America contest a
year ago and in the top seven this past year. Metrolina Association for the Blind has provided
very favorable input and review of this project. Communication between all agencies involved

has made this project a success.

Contacts
Tamara (Tammy) Drozd, Signal System Specialist
City of Charlotte NC
600 East Fourth Street, Charlotte, NC, 28202-2858
Phone: 704-336-4385
Fax: 704-336-4400

E-mail: tdrozd @ci.charlotte.nc.us

Case Study—Atlanta, Georgia
Date: May 2003

History and Background

Atlanta has installed APSs upon specific request since 1992. Until April 2003, all devices
installed had been pedhead-mounted devices. The city is evaluating pushbutton-integrated
devices as part of a research project. There have been requests from citizens who are blind for
devices with pushbutton locator tones at pushbutton actuated locations; however, the city has not

generally installed them to date.

Process and Procedure

Individuals who are blind or visually impaired make a request to the traffic engineering
department. The engineer evaluates the intersection and current timing and signalization. He may
meet the blind person and an O&M specialist (usually from the Center for the Visually Impaired)
at the intersection to discuss the problems.

Requests are prioritized by date of request and volume of traffic.
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If the request is for an APS at a signalized intersection and devices are in stock, they can

usually be installed in less than a month.

Funding
Funding comes from city traffic engineering funds; however, some private developers have

paid for street improvements as part of a development project.

APS Type and Features
Pedhead-mounted devices from IDC/US Traffic are installed at approximately 15
intersections (Figure 9-19).
APS features include
e “Walk” indication—cuckoo/chirp,
e No pushbutton locator tone, and

e No automatic volume adjustment.

Atlanta has recently installed pushbutton-integrated APSs from Polara Engineering and a

receiver-based system from Relume as part of a research project.

Figure 9-19. Pedhead-mounted speaker mounted on the pole as typically installed in
Atlanta.

Date Installed
1992 to present

Installation Issues

Pedhead-mounted devices are simple to wire and install on the pole or on the pedhead.
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The signal shop found the pushbutton-integrated device to be very difficult to install,
requiring additional wiring and careful adjustment. After installation, the control unit of one APS

was malfunctioning and the device was not sounding; the manufacturer replaced the unit.

Maintenance

Many pedhead-mounted units have been functioning for 5 to 10 years or more without
problems. Recently, two units failed two consecutive times until engineers found that water was
getting into the devices, probably through the speaker holes. They recommend doublechecking
the seals and mounting the speakers under the pedheads to protect them from the impact of heavy
rain.

In general, Atlanta’s traffic engineering department considers pedhead-mounted devices very

reliable and serviceable. Vandalism has not been a problem.

Evaluation

The traffic engineering department has received some complaints about the noise levels of
pedhead-mounted speakers (ones currently installed do not have automatic volume adjustment),
but complaints have usually stopped a couple weeks after installation. At times, the department
has adjusted the volume after installation.

The city looked at pushbutton-integrated devices with locator tones to address concerns about
finding the pushbuttons by persons who are blind. However, the signal maintenance department

prefers to install the pedhead-mounted devices, as long as there are no complaints.

Contacts
Santana Herrera, Traffic Systems Engineer
City of Atlanta Traffic and Transportation
68 Mitchell Street, SW
4900 City Hall South, Atlanta, GA 30303
Phone: 404-330-6501

E-mail: sherrera@ci.atlanta.ga.us

Case Study—Halifax, Nova Scotia

Date: April 2005
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History and Background

Halifax has been using pedhead-mounted APSs since 1998. Pushbutton-integrated units were
introduced in 2003 and are now in operation at five intersections. The APS units were installed
in response to requests from the Canadian National Institute for the Blind (CNIB). All

installations were retrofits to existing signals and were performed by a contractor.

Process and Procedure

Requests for APS installations come from the CNIB, which typically provides the city with a
list of intersections where they would like APS installed. The city reviews the list and selects
intersections for APS installations based on design of the intersection and available funding. If
an intersection is suitable for pushbutton-integrated units, Novax Vibrawalks are installed in
addition to the overhead speaker. Factors that affect the decision about pushbuttons include

suitability of pole location and availability of wiring.

Funding
APS installations in Halifax were funded by the capital budget from a specified fund for
pedestrian safety issues. There was also a federal 50-50 funding match in 2004 for APS

installations.

APS Type and Features
Pedhead-mounted and pushbutton-integrated devices from Novax Industries (DS2000 for
overhead speaker units and Novax Vibrawalk for pushbutton).
APS features (at installations where pushbutton-integrated devices are installed) include
e Vibrotactile “Walk” indication;
e Audible “Walk” indication, only in response to an extended button press;
e Pushbutton locator tone;
e Tactile arrow;
e Actuation indicator; and

e Automatic volume adjustment, in response to ambient sound.

Installation Issues
The APS speaker is mounted on top of the pedestrian head and faces across the street. A

typical configuration for a crossing in Halifax involves two APS speakers, one at each end of the
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crossing. The volume is adjusted so the sound only reaches three-fourths of the way across the
street; this is intended to enable the user to detect the second APS when part way across the
street, which will provide guidance on the proper direction. Setups with only one APS per
crossing generated numerous noise complaints because the volume has to be higher to be heard
across the street.

Most APSs are installed on aluminum poles, but some locations have wooden poles, as
shown in Figure 9-20. The overhead APS devices on wooden poles are clamped to the signal arm
or pedestrian head. Novax pushbuttons typically are wired through the back of the device. To
wire the pushbuttons, 0.5-in. PVC conduit is strapped to the wooden pole, and an LB or liquid
tight flex pipe runs into a hole drilled into the bottom of the pushbutton.

The overhead speakers are typically mounted to the pedestrian signal head. When the APS
speakers were mounted into plastic (polycarbonate) signal heads, strong winds would push on
the speaker and crack off the thin plastic of the signal head into which the speaker was mounted.
Where there were plastic pedestrian signal heads, the speaker was mounted on the pole or some
other metal or wood surface, as shown in Figure 9-21. Pedestrian signal heads made of
aluminum did not have this issue. In areas with less of a problem with strong winds, this may not
be a concern.

Availability of wiring at the pole is an important issue. If sufficient wiring is installed with
the signal, installing an APS later is much easier. Pulling wire later can become prohibitively

expensive.
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Figure 9-20. APS pushbutton mounted on wooden pole, showing conduit installed into the

bottom of the pushbutton device.

Figure 9-21. APS speaker mounted on signal head support arm.

Maintenance

The city handles the maintenance of the devices. As the city is near the ocean, moisture and
salt in the air is a problem, as is salt placed on the roads for deicing. The overhead speakers
generally start having problems at the 5-year mark as a result of salt and moisture. The speakers
usually last from 5 to 10 years. The Vibrawalk pushbutton devices have not evidenced any

problems during the 2 years they have been in service.
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Cold Weather Issues

Snow is a constant problem in the Halifax climate. Snow banks, when not cleared properly,
can prevent access to the pushbuttons. Pole placement is an important issue at intersections
where pushbuttons are used, so that all pedestrians can reach the pushbutton. If pushbuttons are
located to the immediate left or right of the crosswalk, there is a better chance pedestrians will be
able to reach the button and that the sidewalk near the button will be cleared properly. Because
Halifax uses miniplows for clearing sidewalks, the city believes the action of clearing snow
could cause problems for stub poles (e.g., knocking them over); the use of stub poles is thus
generally avoided.

Other problems are caused by freezing temperatures. Pulling additional wire for a retrofit
installation cannot be done in the winter due to ice in the wire conduits. Extreme cold can cause

some signals cabinets to fail and thus the APS to fail.

Evaluation

The initial installations of pedhead-mounted APS installations were configured to give the
audible “Walk” tone at every cycle. The city received complaints about noise, especially in the
summer months when people had their windows open. Because of concerns about noise, these
units were set to be off (give no audible indication) from 11:00 pm to 6:00 am.

The pushbutton-integrated installations, as installed in Halifax, can be accessed 24 hours per
day; the “Walk” indication is provided only when the button is held for 3 s or more. No feedback

on the pushbutton-integrated devices was reported.

Contact
Michael Filippone
Traffic Signal Supervisor
City of Halifax, Nova Scotia
Phone: 902-490-4971
Email: filippm@halifax.ca

Case Study—Waukesha, Wisconsin

Date: April 2005
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History and Background

Waukesha has been using pushbutton-integrated APS devices with speech messages since
2002. Prior to that, they used overhead speaker units that provided a cuckoo or chirp, but that
were not activated by pushbutton. There are approximately 84 pushbutton-integrated APSs in
service in Waukesha, most of which were installed during summer 2004. The move to
pushbutton-integrated devices was motivated by requests from the local blind community and the
Sight Loss Network Support Group, who introduced the city to the speech message capability of
new types of APSs.

Process and Procedure

The initial APS installations were done in one large campaign in the summer of 2004. These
installations were scattered about town, but mainly focused on center city intersections. Another
installation campaign—of approximately 100 units—is planned, which will focus on installing
devices at the rest of the center city intersections and moving outward from there. Current

Waukesha policy states that any new signal installation will include an APS.

Funding
APSs in Waukesha are currently fully funded by the Waukesha County Community
Development Block Grant Program, up to a specified amount per year. This funding includes

time and materials.

APS Type and Features
Pushbutton-integrated devices from Polara Engineering (Navigator four-wire devices with
remote configuration capability).
APS features include
e Speech “Walk” indication;
e Vibrotactile “Walk™ indication;
e Pushbutton locator tone;
e Tactile arrow;
e Actuation indicator—click and light;
e Pushbutton information message, called by extended button press; and

e Automatic volume adjustment in response to ambient sound.
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Installation Issues

Installation of the devices is done by city staff. If a signal to be retrofitted already has
pushbuttons, this greatly facilitates the APS installation. However, the four-wire models still
necessitate pulling extra wire.

Most of the signal poles are steel and accommodate the APS devices fairly easily. The city
attempts to have two poles per corner for every intersection. Sometimes stub poles are necessary,
if the signal poles are not close enough to the crosswalk. In one case, a lamppost was used
successfully as a mount for an APS unit (Figure 9-22), since aesthetics of the area placed
restrictions on installing additional poles.

All but one of the existing APS installations were retrofits. However, all new signals will

include APS devices.

Figure 9-22. APS mounted on lamppost.

Maintenance

There have been no maintenance issues for the APS units in their first year of service.
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There have been no significant issues related cold weather. Waukesha uses miniplows for
removing snow from sidewalks, and the manager of city snow plowing has, however, expressed

concern that stub poles may be damaged by these plows.

Evaluation
Devices in residential areas initially drew noise complaints. The city had been leaving the
sound settings at the factory default. Once the volume was turned down, there were no

complaints.

Contact
Cheri Shook
City of Waukesha, Wisconsin
Phone: 262-524-3590

Email: cshook @ci.waukesha.wi.us

Case Study—Ann Arbor, Michigan
Date: April 2005

History and Background
Ann Arbor has been using pushbutton-integrated APSs since 2001. Five were installed that

year, and none have been added since then.

Process and Procedure
APSs are installed on the basis of recommendations from the Ann Arbor Commission on

Disability Issues.

Funding
Funding approval for APS devices comes through the City Council. The money is budgeted
from the Major Street Fund, which is a transportation fund. Currently, $50,000 is designated for

the purchase, installation, and maintenance of five APS devices.

APS Type and Features

Pushbutton-integrated devices (Navigator) from Polara Engineering.

Page 9-42



APS features include
e “Walk” indication—speech message,
e Vibrotactile “Walk”’indication,
e Pushbutton locator tone,
e Tactile arrow,
e Actuation indicator—tone and light,
e Pushbutton information message called by extended button press, and

e Automatic volume adjustment in response to ambient sound levels.

Installation Issues
All APS installations were retrofits to existing signals on steel poles, and existing wiring was
sufficient to accommodate the APS installations. Some units are installed on pedestrian signal

poles, and some are mounted on the vertical pole of a signal mast arm.

Maintenance

When many of the APS units began to malfunction in 2004, the city sent them back to the
manufacturer for repair/replacement. The problem was observed to be rusting of the devices.

Vandalism was also an issue. There were several instances where the unit was knocked off
the pole. The attachment bolts were replaced with bigger diameter bolts.

Little direct effect was seen from cold weather conditions. However, the use of salt may have
contributed to rust that was experienced. The city engineers do not believe that the winter

conditions contributed much to the problems.

Evaluation

There were several complaints about the noise of the locator tones, especially in the summer
when people keep windows open. The locator tone volume was lowered in response, and where
there were two APS units on a single pole, one of the locator tones was switched off to control
noise. To explain how the APS devices work, the city publicized the devices through a

newspaper article and local cable broadcast.

Contact
Les Sipowski

Senior Project Manager, City of Ann Arbor Public Services Department
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Ann Arbor, Michigan
Phone: 734-996-3286

Email: LSipowski@ci.ann-arbor.mi.us
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The information in this chapter is based primarily on visits Janet Barlow and Billie
Louise Bentzen made during 2001 to four countries whose use of APSs has been long
term, extensive, systematic, and positively accepted by blind pedestrians and traffic
engineers. Many other countries have a long history of using accessible pedestrian
signals. This chapter is not an attempt to review all international experience.

During trips to Japan, Sweden, Australia, and Denmark, the authors met with traffic
engineers, O&M specialists, APS manufacturers, and representatives of consumer groups
to discuss APSs. Installations were observed and photographed. At times Barlow and
Bentzen, both of whom have unimpaired vision, traveled under blindfold and crossed

unfamiliar intersections using typical O&M techniques and APSs.
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Japan

£

?369
Functioning of Pedestrian Signals
e A “red man, green man” signal is used (Figure 10-1).
e Pedestrian signal timing:
e “Walk” or “green man” timing is figured based on walking time of 1 m/s and is
calculated to the centerline of the intersection.
e Flashing “Don’t Walk” timing was reported to be based on a walking speed of 1
m/s; however, this timing seemed to average about 3 s regardless of the width of

streets.

Figure 10-1. “Red man, green man” type signal used in Japan.

e Mr. Sugimoto at the Japanese National Police Agency (JPNA), which manages all
intersections, stated that intersection timing always includes a pedestrian phase, and
at locations with vehicular actuation, pedestrian buttons are provided to lengthen the
phase and/or actuate an audible signal.

e Many intersections have pretimed signalization.
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Intersection Geometry

Streets are generally wide. Driving is on the left.

Even where there is a very wide median, it is not considered or used as a pedestrian
refuge.

Most intersections have pedestrian crosswalks; a fence is typically used where
crossing is prohibited.

At areas with high levels of pedestrian traffic, there may be exclusive pedestrian
phasing. Most intersections with exclusive pedestrian phasing have audible signals.

Japan has very few nonsignalized turn lanes or pork-chop-type islands.

Tactile walking surface indicators, such as “dot tiles” (called detectable warnings in
the United States) are ubiquitous in urban areas and have been in use since the 1960s to
indicate danger or a need to make a travel decision. Dot tiles are used in combination
with “bar tiles,” a directional surface (Figure 10-2). Together they provide a continuously

demarcated route for pedestrians who are blind.

Figure 10-2. At this intersection, a chain fence is used where crossing is prohibited,

and bar tiles indicate a travel route.

Number of APSs
Japan has 170,000 signalized intersections, 10,570 of which have APSs.
There are a variety of APS systems, most with sound broadcast from the pedestrian signal

head (pedhead). A number of melodies and tones are used to indicate the walk interval.
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The tone or melody varies from municipality to municipality; each is allowed to

choose its own. JPNA has also developed a receiver-based system called PICS.

e 7,978 intersections have cuckoo or chirp sounds from the pedhead during the walk
interval (Figure 10-3).

e 2,592 intersections have melodies from the pedhead during the walk interval.

e 300 intersections in 20 cities have an infrared APS system (PICS-A) compatible with
the Smith-Kettlewell/Talking Signs standard, as developed and evaluated under the
direction of JPNA.

Figure 10-3. Pedhead with APS speaker is mounted on a mast arm overhanging the

crosswalk below.
Functioning of Broadcast APSs

Cuckoo/Chirp

e Cuckoo and chirp are the most common sounds for a walk interval.

e An alternating signal is now the recommended signal and costs a “trivial amount”
more than a nonalternating signal. The signal usually uses birdcalls. They are
beginning to install alternating signals with different sounds (chirp and chirp-chirp)

on different sides of the street, to improve beaconing.
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Melody

e A variety of melodies is broadcast into the intersection, with a change in melody
during the clearance interval.

e The sound was often quite loud; sometimes it is possible to hear the melody of one

intersection from a block away.

Speech Message
e The speech message was “Walk” followed by the street name in Japanese.
e The speaker in the pedestrian signal head may be pointed straight down toward the

pedestrian below (Figure 10-4).

Other Characteristics

e Some APSs in Tokyo used increased repetition rate of cuckoo or chirp during the
clearance interval.

e Very few APSs had locator tones at the pushbutton.

e The APS may have a sound for the pedestrian clearance interval. Yokohama used a
sound like that of an emergency vehicle.

e [t is fairly common in Tokyo to center the APS speaker over the crosswalk on a mast
arm extending from the pole.

e The APS sound is usually turned off at 8:00 p.m. because nearby residents are

bothered by the noise.

Figure 10-4. Japanese pedhead with APS speaker pointing straight down toward the

pedestrian below.
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Functioning of PICS System
The PICS system is being developed, evaluated, and installed under the direction of

JPNA.

e The system communicates from an infrared transmitter called an “IR station” and a
short-range radio transmitter installed at the intersection to a receiver carried by
pedestrians.

e There are two types of PICS systems: PICS-A and PICS-B.

PICS-A Speech System

The PICS-A speech system (Figure 10-5) provides visually impaired pedestrians with
pedestrian traffic signal information and location information about bus stops and public
facilities. As the traveler approaches within 10 m of the intersection where the PICS-A
system is installed, an FM radio message is received by the hybrid radio/IR receiver in
either a speech or vibration mode. The vibration alerts users to the presence of the
transmitted signal. The speech message identifies the intersection. When pedestrians
arrive at a corner and are within the crosswalk, they aim the receiver aimed toward the
infrared transmitter on the opposite corner to receive IR-transmitted speech information
about the status of the pedestrian signal. A third function extends the pedestrian phase

when a button on the receiver is pushed.

Figure 10-5. The PICS-A system is shown with four infrared transmitters mounted

on a horizontal mast arm.
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PICS-B Image System

The PICS-B image system extends green lights and provides route guidance and
information about the surrounding area on a visual display for people with mobility or
hearing impairments. Portable receivers (transceivers) are pointed at IR stations located
near pedestrian traffic signals to extend the pedestrian signal timing, make emergency

contacts, and obtain route guidance and information about the surrounding area.

Comments

The authors found the variety of overhead speakers loudly broadcasting musical
sounds or birdcalls to be confusing and distracting. Although these systems have been in
use in Japan for about 40 years, there is growing concern in Japan about the noise
pollution they cause.

The PICS-A system provided signal and directional guidance quite efficiently. Radio-
transmitted information was useful for general intersection information on approach. A
large array of transmitters is required for this system, as shown in Figure 10-5.

e A head-mounted receiver has now been developed by Mitsubishi Precision Corp.

Barlow and Bentzen used this receiver at one intersection and found it effective.

e The standard receiver is handheld and can hang on a neck cord or be stored in a

pocket when not in use.

Sources of information

Kunio Kurachi, Mitsubishi Precision Co., Ltd, Tokyo

Takabun Nakamura, Okayama Prefectural University, Okayama

Hirohiko Ohkubo, Mitsubishi Precision Co., Ltd., Tokyo

Michiko Shimizu, Orientation and Mobility Specialist, Tokyo

Osamu Sueda, Rehabilitation Engineering Society of Japan and University of
Tokushima

Mikio Sugimoto, National Police Agency, Government of Japan, Tokyo

Masaki Tauchi, Okayama Prefectural University, Okayama
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Australia

Functioning of Pedestrian Signals

Pedestrian Signals

e Red and green man signals are used, with the red man set to flash during the flashing
“Don’t Walk™ interval.

e All pedestrian pushbuttons were located in very standardized locations, on the side of
the crosswalk away from the parallel street, aligned with the crosswalk line, about 0.5
to 1.0 m from the curb line (Figure 10-6). Most fixed time intersections in downtown

Sydney had pushbuttons with audible and vibrotactile features.

Pedestrian Signal Timing
The “Walk” and flashing “Don’t Walk” were similar to the U.S. system, with

clearance interval timed at 1 m/s.

Intersection Geometry

Streets can be wide and complex, sometimes having narrow medians and channelized
turn lanes, which were signalized in some locations.

Roundabouts are used extensively, and O&M specialists and blind travelers state that
roundabouts are a barrier to travel.

Detectable warnings or “TWSIs” (tactile walking surface indicators) are used to
define the edge of the street on the curb ramp, but they are not consistently installed from
state to state. The edge of the TWSI is intended to be aligned perpendicular to the

crosswalk direction, to provide additional directional information to blind pedestrians.
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Figure 10-6. Signalized left-turn lane with APS mounted close to the crosswalk

locations. Three APSs are on the splitter island, one for each crossing.

Number of APSs
Each state is responsible for its own area.
The overall number was not available.
Since the 1980s, APSs have been fairly extensively installed in areas where there is

pedestrian traffic.

APS Functioning

A pushbutton integrated type of signal is used. The pushbutton and sound are
standardized nationally.

There are several APS manufacturers in the Australian market, but the pole mounted
control box overhead was the only visible difference. All pushbuttons looked identical,
whether they had APS or not, except that those with APS features had an additional
raised bar on the arrow to indicate that they had APS (Figure 10-7). All pushbuttons with

audiotactile features functioned identically.
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Figure 10-7. This APS has a tactile arrow within a larger visible arrow. A raised bar
on the tactile arrow indicates that this is an APS. Other features include a locator

tone and audible and vibrotactile “Walk™ indication.

Locator Tone
The locator tone has a repetition rate of once every 2 s.
The “Walk” indication has the following characteristics:

e Fast repetition of low-frequency thumping sound during the walk interval.

e May have the capability to be set so that the “Walk™ sound is limited to 8 s even when
the “Walk” indication is longer.

e The alert tone at the beginning of the “Walk” indication is set to sound at 14 dB
above ambient sound.

e All devices respond to ambient sound, both for the locator tone and the “Walk”
indication.

e Vibrotactile information at the arrow panel pulses at the same rate as the audible tone.

e Placement has been standardized at the line of the crosswalk away from the center of
the intersection. The orientation of the face of the APS varied (Figure 4-9). The
speaker for the APS is at face of the arrow, so sound emanates from the face of the
unit. Orientation of the device can make a difference in hearing the APS when

approaching or from the street.
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e APSs are sometimes turned off at night due to neighbors’ complaints about noise.

Comments

The standard location of the pushbutton, located beside the waiting location for the
crossing, provided a clear indication of which crossing the APS was signaling (Figure 10-
8). There was no need for different sounds for different directions of travel. Even on
pork-chop-type islands with three devices sounding, it was possible to distinguish the
location and crossing being signaled.

The placement of the tactile arrows was inconsistent, which caused confusion in some

cases (Figure 10-9).

Figure 10-8. Typical APS location in relation to the crosswalk and sidewalk.
Australian curb ramp standards allow a steeper slope than allowed by U.S.

standards.
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Figure 10-9. Installation of tactile arrows was not consistent and provided

misleading information in some cases.

Sources of Information

George Carnazolla, Transport SA, Adelaide

Gayle Clark, Orientation and Mobility Specialist, Guide Dogs Association of SA and
NT, Inc., Adelaide

Susan Lockhart, Orientation and Mobility Specialist, Sydney

Murray Mountain, Access Design Solutions, Melbourne

Bob and Jelena Panich, Bob Panich Consultancy, Ryde (Sydney)

Stephen Purtill, Specifications and Standards, VIC Roads, Melbourne

John Samperi, Signal Engineer

Roley Stuart, Client Services Manager, Guide Dogs Association of SA and NT, Inc.,
Adelaide

Jack Vankuyk, Traffic Signals Supervisor, RTA Operations, Sydney
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Sweden

Functioning of Pedestrian Signals

Pedestrian Signals

e Sweden uses a “red man, green man” symbol signal.

e Use of a flashing or clearance interval seems to be a local decision. In Géteborg, there
is no flashing interval, while in Skovda, a flashing “red man” is used. Pedestrian
actuation is common, and the location of the pushbutton is fairly standard,
approximately 0.5 to 1.0 m from the curb line and near the farthest crosswalk line

from the center of the intersection.

Pedestrian Signal Timing

e Pedestrians rarely had to cross more than two lanes without coming to an island or
median.

e The walk interval is timed according to the width of the street, using 1 m/s, with a

change interval of about 4 s.

Intersection Geometry

In cities, streets were generally narrow, with lots of islands. In general, medians or
islands separated traffic. Most channelized turn lanes were signalized.

Arterials typically have bicycle lanes on both sides of the street (Figure 10-10).
Bicycle lanes are usually signalized separately, using small ball signals and separate

pushbutton actuation.
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There are no curb ramps as such; all curbs at corners are typically 3 to 4 cm high,

which is said to be acceptable to persons with mobility impairments.

Figure 10-10. This intersection in Goteborg, Sweden, has a bike lane (seen on left

side of photo) with its own signal head, and an APS is mounted on the same pole.

Number of APSs

The overall number of APSs was not available. APSs have been in use in Sweden
since the 1960s and are APSs are fairly extensively installed in downtown areas. In
suburban areas, signals are installed at the request of persons who are blind or visually
impaired and may be installed only at some crosswalks of the intersection, depending on

the request.

APS Functioning

There is no Swedish standard for APSs, but most APSs have a ticking sound that
repeats at 60 pulses per minute for the locator tone and 600 pulses per minute for the
“Walk” interval.

The APS is typically placed on a signal pole or stub pole near the edge of the
crosswalk furthest from the intersection, about 0.5 m from the curb.

Signal volume is typically set to be audible 3 m from the pole. Signals respond to
ambient sound, within a range set by the installer. APS can also be set to a constant

volume.
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Each intersection had a number of APSs and pedestrian signal heads because there
was an APS on each island/median; many medians had an additional pedhead as well
(Figure 10-11).

The APS is differentiated from the standard pedestrian pushbutton by different
colored panels on the side of the device.

A raised tactile arrow on top of the device points across the crosswalk (Figures 10-12
and 10-13). At median locations where the signal actuated a simultaneous “Walk” for
pedestrians crossing in both directions from the median, arrowheads were on both ends of
the shaft.

Signals were of a type that could include vibrotactile information through a separate

button on the bottom of the device. However, that feature was not commonly provided.

Figure 10-11. This street crossing in Goteborg, Sweden, includes two islands and

numerous APSs (indicated in the photo by circles or half-circles).
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Figure 10-12. The Swedish APS displays a tactile map on one side.

Figure 10-13. A pedestrian uses the tactile map.

Additional information

Most devices had a crosswalk map feature on the side of the device, indicating the
number of vehicular or bicycle lanes to be crossed and, where present, the locations of
islands or transit rails across the crosswalk. However, Kaj Nordquist of the Swedish
Blind Association stated that most blind people in Sweden only travel on familiar routes
so the tactile maps are not used much. He stated that orientation to new routes is

generally available to blind citizens of Sweden.
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Comments

Although there were a number of APSs at each intersection, it was possible to locate
the devices and use the “Walk™ indication of the device to cross efficiently.

Because of the precise location of each APS, the information provided was
unambiguous as to which crosswalk had the walk interval.

A pedestrian waiting to cross could always be within arm’s reach of the APS, so there

was no question regarding which APS was sounding during the walk interval.

Sources of Information
Jan Lund, Prisma Teknik, Tibro
Roger Peterson, Prisma Teknik, Tibro
Bengt Ekdahl, Traffic Engineering, Goteborg
Kaj Nordquist, Swedish Blind Society, Stockholm

Denmark

Functioning of Pedestrian Signals
Denmark uses a “red man, green man” symbol signal.
The length of the walk interval varies by time of day. The walk interval is usually
calculated using a walking speed formula of 1.3 m/s, but up to 1.5 m/s can be used.
There is no flashing clearance interval.

Most of the central business district has fixed time signals.
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Intersection Geometry

Streets typically were narrow (by U.S. standards) with a great deal of pedestrian and
bicycle traffic. Streets included wide bike lanes, often slightly raised from the street level.

There are no unsignalized right-turn lanes for cars, but there are right-turn lanes for
bicycles.

Curbs are typically 3 to 4 cm high, which is said to be acceptable to persons with
mobility impairments.

Detectable warning surfaces are installed in some locations at the curb, usually in a 1-

ft band. There are no detectable warnings at edges of cut-through medians.

Number of APSs

APSs are very common in central business districts; outside of the central business
district, APSs are installed at the request of the Danish Blind Association and only at
requested crosswalks.

Tactile arrows are installed on the top of the APS (Figures 10-14 and 10-15).

Figure 10-14. Illustration of tactile arrow.
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Figure 10-15. The tactile arrow on the APS in Denmark was on top of the device,
which was located on a pole near the crosswalk line. Most intersections were

pretimed, so no pushbutton was included on this device.

APS Functioning
Most installations have audible signals coming from devices at pushbutton height,
whether they have pushbuttons or the signals are fixed time; overhead beaconing speaker
devices are currently installed in combination with pushbutton locator tones at a few trial
locations.
Signals must conform to a national standard.
The locator tone and “Walk™ indication have the following characteristics:
e Both are 880-Hz square or sawtooth wave tones. The locator tone is pulsed at 30/min,
and the “Walk” indication pulsed faster.
e The Danish standard requires that the “Walk” indication be five times the rate of the
locator tone.
e The pulse length of the locator tone is 400 ms, and the pulse length of the “Walk”

tone is 200 ms.

Volume
All APSs respond to ambient sound, unless special permission is received to set the

signal to a constant low level.
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e Although the standard for setting the volume is that the signal should be audible 3 m
from the pole, the signal was quite often audible as far as 10 m from the pole.

e The installer determines the volume by listening.
Additional Information

Location

The APSs were located consistently at the end of the crosswalk line so the locator
tone could be used to line up for crossing.

The consistency of location is considered very important; the APS is installed no
more than 0.6 m from the curb line, and the horizontal distance from the crosswalk line is
not more than 0.3 m.

Stub poles are installed if signal poles are not available in the appropriate location.

Crosswalk Information
A knob on the end of the bar indicates the far side of the street, and additional knobs
indicate the number of islands or medians that will be encountered prior to the far side.
All APS devices have a bar aligned with the crosswalk, which functions as an arrow,

on top of the device (Figure 10-16).

Other

Where there is a pushbutton, it is usually located on the backside of the APS, toward
the pole, with sufficient space for fingers to reach between the APS and the pole.

In general, there is no need to push a button, as most intersections have pretimed

pedestrian phases.
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Figure 10-16. Danish APS with tactile bar (arrow) mounted on the top. The bar is
aligned with the crosswalk, and two knobs at the end of the bar indicate a median

and the far side of the street.

Comments
The locator tone was same tone as the “Walk” interval tone and of the same intensity.
Repetition rates at some locations in Copenhagen did not seem to conform to the
published standard.
At a multileg intersection, the APSs were very useful for crossing and alignment.
e APSs were very consistently located in relation to the crosswalk.
e The directional bar (arrow) was useful, as were the crosswalk maps on the side of the
signals.
e Medians were cut through, without detectable warnings, but the sound of the APS at

the median gave some information about the median location.

The representative of the Danish Blind Association mentioned that some people have

expressed concerns that the signals were too loud, causing noise pollution.

Contact

Mohammed Abazza, Traffic Engineer, Copenhagen

Neils Christian Johanneson, Siemens

Inge Kyhl, Orientation and Mobility Specialist, Institute for the Blind and Partially
Sighted in Denmark

Mehta Rohe, Danish Blind Association

Jgrn Vammen, Signals Engineer, Danish Department of Transportation
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Appendix A—Current Guidelines

For the convenience of the reader, this appendix contains excerpts from the MUTCD

(current and proposed language) and Draft PROWAG concerning guidance on accessible

pedestrian signals (/, 2). The organization of this appendix is as follows:

Document Dated Sections Included in Starting Page in
this Appendix this Appendix

MUTCD 2003 November 2004 sections 4D.03, 4E.06, A-2
and 4E.09

NCUTCD approved June 30, 2006 sections 4A.02, 4D.03, A-9

changes to the next 4E.06, 4E.08, and 4E.09

version of the MUTCD

Draft PROWAG November 23, 2005 | Chapters R1 through R4 | A-26
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Excerpts from MUTCD - 2003 Edition with Revision No. 1 Incorporated,
dated November 2004

Section 4D.03 Provisions for Pedestrians

Support:

Chapter 4E contains additional information regarding pedestrian signals.

Standard:

The design and operation of traffic control signals shall take into consideration
the needs of pedestrian as well as vehicular traffic.

If engineering judgment indicates the need for provisions for a given pedestrian
movement, signal faces conveniently visible to pedestrians shall be provided by
pedestrian signal heads or a signal face for an adjacent vehicular movement.

Guidance:

Safety considerations should include the installation, where appropriate, of accessible
pedestrian signals (see Sections 4E.06 and 4E.09) that provide information in nonvisual
format (such as audible tones, verbal messages, and/or vibrating surfaces).

Where pedestrian movements regularly occur, pedestrians should be provided with
sufficient time to cross the roadway by adjusting the traffic control signal operation and
timing to provide sufficient crossing time every cycle or by providing pedestrian

detectors.

Option:

If it is desirable to prohibit certain pedestrian movements at a traffic control signal, a
PEDESTRIANS PROHIBITED (R9-3) or No Pedestrian Crossing (R9-3a) sign may be
used (see Section 2B.44).
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Section 4E.06 Accessible Pedestrian Signals

Support:

The primary technique that pedestrians who have visual disabilities use to cross
streets at signalized locations is to initiate their crossing when they hear the traffic in
front of them stop and the traffic alongside them begin to move, corresponding to the
onset of the green interval. This technique is effective at many signalized locations. The
existing environment is often sufficient to provide the information that pedestrians who
have visual disabilities need to operate reasonably safely at a signalized location.

Therefore, many signalized locations will not require any accessible pedestrian signals.

Guidance:

If a particular signalized location presents difficulties for pedestrians who have visual
disabilities to cross reasonably safely and effectively, an engineering study should be
conducted that considers the safety and effectiveness for pedestrians in general, as well as

the information needs of pedestrians with visual disabilities.

Support:

The factors that might make crossing at a signalized location difficult for pedestrians
who have visual disabilities include: increasingly quiet cars, right turn on red (which
masks the beginning of the through phase), continuous right-turn movements, complex
signal operations, traffic circles, and wide streets. Further, low traffic volumes might
make it difficult for pedestrians who have visual disabilities to discern signal phase
changes.

Local organizations, providing support services to pedestrians who have visual and/or
hearing disabilities, can often act as important advisors to the traffic engineer when
consideration is being given to the installation of devices to assist such pedestrians.
Additionally, orientation and mobility specialists or similar staff also might be able to
provide a wide range of advice. The U.S. Access Board’s Document A-37, “Accessible
Pedestrian Signals,” provides various techniques for making pedestrian signal
information available to persons with visual disabilities (see Addresses for the address for

the U.S. Access Board).

A-3



Accessible pedestrian signals provide information in nonvisual format (such as

audible tones, verbal messages, and/or vibrating surfaces).

Information regarding detectors for accessible pedestrian signals is found in Section

4E.09.

Standard:

When used, accessible pedestrian signals shall be used in combination with pedestrian
signal timing. The information provided by an accessible pedestrian signal shall clearly
indicate which pedestrian crossing is served by each device.

Under stop-and-go operation, accessible pedestrian signals shall not be limited in

operation by the time of day or day of week.

Guidance:
The installation of accessible pedestrian signals at signalized locations should be

based on an engineering study, which should consider the following factors:

A. Potential demand for accessible pedestrian signals;

B. A request for accessible pedestrian signals;

C. Traffic volumes during times when pedestrians might be present, including periods of
low traffic volumes or high turn-on-red volumes;

D. The complexity of traffic signal phasing; and

E. The complexity of intersection geometry.

Support:
Technology that provides different sounds for each nonconcurrent signal phase has

frequently been found to provide ambiguous information.

Standard:
When choosing audible tones, possible extraneous sources of sounds (such as wind,
rain, vehicle back-up warnings, or birds) shall be considered in order to eliminate

potential confusion to pedestrians who have visual disabilities.



Guidance:
Audible pedestrian tones should be carefully selected to avoid misleading pedestrians

who have visual disabilities when the following conditions exist:

A. Where there is an island that allows unsignalized right turns across a crosswalk
between the island and the sidewalk.

B. Where multileg approaches or complex signal phasing require more than two
pedestrian phases, such that it might be unclear which crosswalk is served by each
audible tone.

C. Atintersections where a diagonal pedestrian crossing is allowed, or where one street
receives a WALKING PERSON (symbolizing WALK) signal indication

simultaneously with another street.

Standard:

When accessible pedestrian signals have an audible tone(s), they shall have a tone
for the walk interval. The audible tone(s) shall be audible from the beginning of the
associated crosswalk. If the tone for the walk interval is similar to the pushbutton
locator tone, the walk interval tone shall have a faster repetition rate than the

associated pushbutton locator tone.

Support:
A pushbutton locator tone is a repeating sound that informs approaching pedestrians
that they are required to push a button to actuate pedestrian timing, and that enables

visually impaired pedestrians to locate the pushbutton (see Section 4E.09).

Guidance:

The accessible walk signal tone should be no louder than the locator tone, except
when there is optional activation to provide a louder signal tone for a single pedestrian
phase.

Automatic volume adjustment in response to ambient traffic sound level should be
provided up to a maximum volume of 89 dBA. Where automatic volume adjustment is
used, tones should be no more than 5 dBA louder than ambient sound. The A-weighted

sound pressure level should conform to the requirements of “ISO 1996-1:1982” and “ISO
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1996-2:1987” (see Addresses for the address for the International Organization for
Standards).

Standard:

When verbal messages are used to communicate the pedestrian interval, they
shall provide a clear message that the walk interval is in effect, as well as to which
crossing it applies.

The verbal message that is provided at regular intervals throughout the timing
of the walk interval shall be the term "*walk sign," which may be followed by the
name of the street to be crossed.

A verbal message is not required at times when the walk interval is not timing,

but, if provided:

A. It shall be the term ""wait.""

B. It need not be repeated for the entire time that the walk interval is not timing.

Option:
Accessible pedestrian signals that provide verbal messages may provide similar
messages in languages other than English, if needed, except for the terms "walk sign" and

"wait."

Support:
A vibrotactile pedestrian device communicates information about pedestrian timing

through a vibrating surface by touch.

Standard:
Vibrotactile pedestrian devices, where used, shall indicate that the walk interval
is in effect, and for which direction it applies, through the use of a vibrating

directional arrow or some other means.

Guidance:
When provided, vibrotactile pedestrian devices should be located next to, and on the

same pole as, the pedestrian pushbutton, if any, and adjacent to the intended crosswalk.
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Section 4E.09 Accessible Pedestrian Signal Detectors

Standard:

An accessible pedestrian signal detector shall be defined as a device designated
to assist the pedestrian who has visual or physical disabilities in activating the
pedestrian phase.

At accessible pedestrian signal locations with pedestrian actuation, each
pushbutton shall activate both the walk interval and the accessible pedestrian

signals.

Option:
Accessible pedestrian signal detectors may be pushbuttons or passive detection
devices.

Pushbutton locator tones may be used with accessible pedestrian signals.

Guidance:

At accessible pedestrian signal locations, pushbuttons should clearly indicate which
crosswalk signal is actuated by each pushbutton. Pushbuttons and tactile arrows should
have high visual contrast as described in the “Americans with Disabilities Act
Accessibility Guidelines for Buildings and Facilities (ADAAG)” (see Section 1A.11).
Tactile arrows should point in the same direction as the associated crosswalk. At corners
of signalized locations with accessible pedestrian signals where two pedestrian
pushbuttons are provided, the pushbuttons should be separated by a distance of at least 3
m (10 ft). This enables pedestrians who have visual disabilities to distinguish and locate

the appropriate pushbutton.

Pushbuttons for accessible pedestrian signals should be located (see Figure 4E-2) as

follows:

A. Adjacent to a level all-weather surface to provide access from a wheelchair, and
where there is an all-weather surface, wheelchair accessible route to the ramp;

B. Within 1.5 m (5 ft) of the crosswalk extended;

C. Within 3 m (10 ft) of the edge of the curb, shoulder, or pavement; and
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D. Parallel to the crosswalk to be used.

Figure 4E-2 Recommended Pushbutton Locations for Accessible Pedestrian Signals

Figure 4E-2. Recommended Pushbutton Locations
for Accessible Pedestrian Signals

t
5m (10f) MAX.

Two Curb-Cut Ramps

15 m (5 )
| A

—
3 mi10 ) MAX.

Lagand
+ & Padestian Pushbutton

One Curb-Cut Ramp

If the pedestrian clearance time is sufficient only to cross from the curb or shoulder to
a median of sufficient width for pedestrians to wait and accessible pedestrian detectors

are used, an additional accessible pedestrian detector should be provided in the median.

Standard:
When used, pushbutton locator tones shall be easily locatable, shall have a

duration of 0.15 seconds or less, and shall repeat at 1-second intervals.
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Guidance:

Pushbuttons should be audibly locatable. Pushbutton locator tones should be intensity
responsive to ambient sound, and be audible 1.8 to 3.7 m (6 to 12 ft) from the pushbutton,
or to the building line, whichever is less. Pushbutton locator tones should be no more
than 5 dBA louder than ambient sound.

Pushbutton locator tones should be deactivated during flashing operation of the traffic

control signal.

Option:

At locations with pretimed traffic control signals or nonactuated approaches,
pedestrian pushbuttons may be used to activate the accessible pedestrian signals.

The audible tone(s) may be made louder (up to a maximum of 89 dBA) by holding
down the pushbutton for a minimum of 3 seconds. The louder audible tone(s) may also
alternate back and forth across the crosswalk, thus providing optimal directional
information.

The name of the street to be crossed may also be provided in accessible format, such

as Braille or raised print.
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National Committee on Uniform Traffic Control Devices (NCUTCD)
approved changes to the next version of the MUTCD

As approved by the National Committee June 30, 2006.

TECHNICAL COMMITTEE RECOMMENDATION

TECHNICAL COMMITTEE: Signals Technical Committee
DATE OF ACTION: January 19, 2006
TOPIC: Sections 4A.02 Definitions Relating To Highway

Traffic Signals, Section 4D.03 Provisions for
Pedestrians, Section 4E.06 Accessible Pedestrian
Signals, Section 4E.08 Pedestrian Detectors, and

Section 4E.09 Accessible Pedestrian Signal Detectors

ORIGIN OF REQUEST: Signals Technical Committee

DISCUSSION:

The STC has been working for over six years to incorporate the results of research
and practice regarding accessible pedestrian signals (APS) into the MUTCD. The 2000
MUTCD included new sections on APS (4E.06) and Accessible Pedestrian Detectors
(4E.08—now 4E.09). The language in these sections was revised in the 2003 MUTCD,
based on research results available at that time. Recommended modifications to the 2003
MUTCD have been reviewed and approved by the NCUTCD. Additional changes are
now proposed based on results of research, practice, and technical development of APS.

Both the Rehabilitation Act of 1973 (Section 504) and the Americans with
Disabilities Act of 1990 require that facilities, programs and services be accessible to

persons with disabilities. Both require that all new construction and alterations be



accessible to persons with disabilities. This requirement means that pedestrian signals in
new construction and alterations must be accessible to persons with disabilities, including
vision impairment, vision and hearing impairment, cognitive impairment, and mobility
impairment. Pedestrian signals are required to communicate WALK signal information
in both audible and vibrotactile modes so they are usable by pedestrians with vision, and
vision and hearing impairment. Pushbuttons to actuate pedestrian signals must be able to
be located by persons with vision impairments and able to be actuated by persons with
mobility impairments. Proposed changes have been demonstrated to result in accurate
communication of pedestrian signal information to pedestrians having vision, vision and
hearing, or cognitive disabilities. Proposed changes also result in making accessible
pedestrian detectors easy to locate and actuate by persons with visual or mobility
impairments.

Proposed changes to 4A.02, 4E.06, 4E.08, and 4E.09 are based primarily on
additional research conducted under NCHRP 3-62 Accessible Pedestrian Signals, and a
5-year project sponsored by the National Institutes of Health, National Eye Institute,
Blind Pedestrians’ Access to Complex Intersections. Major changes are the following.

e Standards for the nature of audible and vibrotactile WALK indications

e Change from Guidance to Standard for volume of audible WALK indications

e Guidance on accessible pedestrian signal timing when pedestrian signals rest in walk

e Standard restricting the use of speech WALK indications to locations in which it is
not technically feasible to locate two accessible pedestrian signal devices on separate
poles at a corner

e Guidance on the use of audible beaconing to aid users in maintaining a straight
direction of travel across a crossing

e Standards for ways to provide audible beaconing; Standard for location of tactile
arrows on devices

e Change from Guidance to Standard requiring an additional accessible pedestrian
detector on a median where pedestrian timing is sufficient only to cross from a curb
or shoulder to a median

e Options for an alert tone at the onset of the walk interval and for a tactile map of the

crosswalk
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Additional changes clarify the intent of existing language, reduce redundancy, or
provide more logical organization.

Since the 2000 MUTCD, 4E.06 has required that “The information provided by an
accessible pedestrian signal shall clearly indicate which pedestrian crossing is served by
each device,” however at that time there were no Standards and little Guidance on how
this should be accomplished. Research has documented that requirements for both the
nature of the tone or speech message provided by an accessible pedestrian signal, and the
location of accessible pedestrian signal devices are needed to avoid ambiguity in
determining which crosswalk has the WALK signal. Further, a tactile arrow is necessary
for pedestrians who are blind to determine which pushbutton should be used to actuate
the WALK signal at a particular crossing.

Under NCHRP 3-62, research was conducted to determine which device features best
facilitated safe and independent street crossings by pedestrians who are blind. Four
different types of pushbutton-integrated APS were used at one intersection in each of two
cities. (Only pushbutton-integrated APS make pedestrian signal information accessible to
the large proportion of people who are blind and who also have hearing impairments.)
All devices had a pushbutton locator tone, an audible actuation indicator, an audible
WALK indication, a tactile arrow that vibrated during the walk interval, and automatic
volume adjustment. Acoustic characteristics of the locator tone, the WALK signal, and
the actuation indicator varied across devices, as did style of pushbutton and tactile arrow.
In each city 20 blind participants made two or three crossings using each device.
Objective data included participants’: location at the onset of crossing and at the end of
crossing, with relation to the location and direction of the crosswalk; heading at the onset
of crossing; intervals during beginning and ending of crossing; starting delay; searching
for, locating and using pushbuttons; use of particular device features; and independence
in crossing.

Results of NCHRP 3-62, supplemented by research sponsored by the National Eye
Institute, demonstrate that for pedestrians with varying amounts of visual impairment and
varying types of cognitive impairment, the least ambiguous information was provided
when two APS on a corner were located on separate poles close to the curb that were

separated by a distance of at least 10 feet. Both speed and accuracy in determining which
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crosswalk had the walk interval were also significantly better when both APS on a
corner, located as described above, had the same rapid tick tone as compared with two
different tones. Although subjective preference for WALK indications revealed that
speech WALK signals were preferred, in the interest of minimizing the occasions on
which pedestrians who have visual or cognitive impairments begin crossing with the
wrong signal, the Final Report for NCHRP 3-62 recommends that the WALK indication
should be a rapid tick.

Nonetheless, it is not always possible to locate APS on two different poles at a corner.
NCHRP 3-62 results indicated that where two pushbuttons were located on a single pole,
speed and accuracy in determining which crossing has the WALK signal were greater
when the WALK indication was a speech message providing the name of the street being
crossed than when a different WALK tone was provided by each of the two APS on one
pole. When it is technically infeasible to locate APS on two different poles, the only way
to provide unambiguous information regarding which crossing has the WALK signal is a
speech message. However, speech messages are not understandable to all pedestrians
under all ambient sound conditions. Therefore the use of speech WALK indications
should be restricted to those situations in which it is necessary to locate two pushbuttons
on a single pole.

Devices having the vibrating tactile arrow located on the pushbutton were used more
quickly and accurately, and were preferred over devices in which the vibrating arrow was
not incorporated into the pushbutton.

Research on APS sponsored by the National Eye Institute indicates that safety and
independence of pedestrians with visual impairments at street crossings is enhanced by
some form of audible beaconing at some crossings having complex geometry. Sixteen
blind pedestrians in each of four cities made crossings at two complex signalized
intersections before and after installation of APS having different means of providing
beaconing. Objective measures included participants’ accuracy in locating the crosswalk,
aligning for crossing, crossing within the crosswalk, starting within the walk interval, and
completing crossings within the pedestrian phase, as well as completing crossing

independently.



Based on results of this research, Guidance is proposed for identifying those crossings
where audible beaconing should and should not be used. There are currently four
potential ways of providing audible beaconing. Thus a Standard requiring the use of one
of these four ways to provide beaconing is proposed, where audible beaconing is needed.
All of the ways to provide beaconing require increased signal volume. To minimize the
impact of increased signal volume on neighbors, while making it available to persons
who need it, audible beaconing is provided only in response to an extended button press.

Also, the use of the term “speech” instead of “spoken” or “verbal” is recommended
when referring to accessible pedestrian signals and has been incorporated into the

proposed changes.

The Signals Technical Committee recommends that the National Committee submit

the following proposed MUTCD changes to sponsors for comments.

COMMITTEE ACTION : See following pages for proposed text. New text is shown
in underline. Deleted text is shown as deuble
strikethroueh.

VOTE: For -25

Opposed -0
Abstentions -0

REFERENCE TO AFFECTED
PAGE NUMBERS IN MUTCD: Pages 4A-1 to 4A-3,4D-2, and 4E-3 to 4E-7, 2003
Edition of MUTCD, Rev. 1



Section 4A.02 Definitions Relating to Highway Traffic Signals

Standard:

Accessible Pedestrian Signal—a device that communicates information about
pedestrian timing in nonvisual format such as audible tones, verbal speech

messages, and/or vibrating surfaces.

Pedestrian Change Interval—an interval during which the flashing UPRAISED
HAND (symbolizing DONT WALK) signal indication is displayed. When-a

Pushbutton Locator Tone—a repeating sound that informs approaching
pedestrians that s i

h there is a pushbutton to actuate

pedestrian timing or to receive additional information and that enables

pedestrians who have visual disabilities to locate the pushbutton.

Vibrotactile Pedestrian Device—a-deviee an accessible pedestrian signal

feature that communicates, by touch, information about pedestrian timing

using a vibrating surface.

Section 4D.03 Provisions for Pedestrians

Guidance:

Safety considerations should include the installation, where appropriate, of
accessible pedestrian signals (see Sections 4E.06 and 4E.09) that provide information in
nonvisual format (such as audible tones, ¥etbal speech messages, and/or vibrating

surfaces).



Section 4E.06 Accessible Pedestrian Signals

Support:

The primary technique that pedestrians who have visual disabilities use to cross streets at

signalized locations is to initiate their crossing when they hear the traffic in front of them stop and

the traffic alongside them begin to move, eertespeading which often corresponds to the onset of
the green interval. Fhistechniqueis-effectiveat-manysisnalizedloeationss The existing
environment is often not sufficient to provide the information that pedestrians who have visual

disabilities need to eperate-safely cross a roadway at a signalized location. Fherefere—many

Guidance:
If a particular signalized location presents difficulties for pedestrians who have visual

disabilities to cross safel—and-effeetively the roadway, an engineering study should be conducted

that considers the safety-and-effeetivenessfeor needs of pedestrians in general, as well as the
information needs of pedestrians with visual disabilities. The engineering study should consider
the following factors:

A. Potential demand for accessible pedestrian signals;

B. A request for accessible pedestrian signals;

C. Traffic volumes during times when pedestrians might be present, including periods of

low traffic volumes or high turn-on-red volumes;

D. The complexity of traffic signal phasing (such as split phases, protected turn phases,

leading pedestrian intervals, and exclusive pedestrian phases); and

E. The complexity of intersection geometry.

Support:



The factors that satght make crossing at a signalized location difficult for pedestrians who
have visual disabilities include: increasingly quiet cars, right turn on red (which masks the
beginning of the through phase), continuous right-turn movements, complex signal operations,
traffic circles, and wide streets. Further, low traffic volumes might make it difficult for

pedestrians who have visual disabilities to discern signal phase changes.

Local organizations, providing support services to pedestrians who have visual and/or hearing
disabilities, can often act as important advisors to the traffic engineer when consideration is being
given to the installation of devices to assist such pedestrians. Additionally, orientation and
mobility specialists or similar staff also might be able to provide a wide range of advice. The

U.S. Access Boards (www.access-board.gov)

provides various techniques for making pedestrian signal information available to persons with

visual disabilities (see Page i for the address for the U.S. Access Board).

Accessible pedestrian signals provide information in nonvisual format (such as audible tones,

speken speech messages, and/or vibrating surfaces).

Information regarding detectors for accessible pedestrian signals is found in Section 4E.09.
Standard:

When used, accessible pedestrian signals shall be used in combination with pedestrian
signal timing. The information provided by an accessible pedestrian signal shall clearly

indicate which pedestrian crossing is served by each device.

Under stop-and-go operation, accessible pedestrian signals shall not be limited in

operation by the time of day or day of week.




Support:

Accessible pedestrian signals that are located as close as possible to pedestrians waiting to

cross the street provide the clearest and least ambiguous indication of which pedestrian crossing

is served by a device. Technology that provides different sounds for each nonconcurrent signal

phase has frequently been found to provide ambiguous information.

Seme+Research indicates that a rapid tick tone for each crossing on separated poles located close

to each crosswalk provides unambiguous information to pedestrians who are blind or visually

impaired. Vibrotactile indications provide information to pedestrians who are blind and deaf and

are also used by pedestrians who are blind or who have low vision to confirm the walk signal in

noisy situations.

Standard:

Accessible pedestrian signals shall have both audible and vibrotactile walk indications.




Accessible pedestrian signals shall have an audible walk indication during the walk

interval only. The audible tone(s) shall be audible from the beginning of the associated

crosswalk.

Accessible pedestrian signals shall not provide an audible pedestrian change interval

indication.

Audible walk indications shall be a percussive tone. Audible tone walk indications shall

repeat at 8 to 10 ticks per second. Audible tones used as walk indications shall consist of

multiple frequencies with a dominant component at 880 Hz.

Vibrotactile walk indications shall be provided by a tactile arrow on the pushbutton

which vibrates during the walk interval (see Section 4E.09).

Guidance:

The sound level of audible pedestrian teses indications should be adjusted to be low enough

earefullyseleeted to avoid misleading pedestrians who have visual disabilities when the following

conditions exist:

A. Where there is an island that allows unsignalized right turns across a crosswalk between

the island and the sidewalk.

B. Where multileg approaches or complex signal phasing require more than two pedestrian

phases, such that it might be unclear which crosswalk is served by each audible tone.
C. Atintersections where a diagonal pedestrian crossing is allowed, or where one street
receives a WALKING PERSON (symbolizing WALK) signal indication simultaneously

with another street.

Standard-:
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Support:

A pushbutton locator tone is a repeating sound that informs approaching pedestrians that thes

arerequired-te-push there is a pushbutton to actuate pedestrian timing or to receive additional

information, and that enables s#seally—mpaired pedestrians who have visual disabilities to locate

the pushbutton (see Section 4E.09).

Guidanee Standard:

wsed; Tones shewtd shall be set to be no more than 5 dBA louder than ambient sound except

when a louder signal is provided in response to an extended button press. Automatic volume

adjustment in response to ambient traffic sound level shall be provided up to a maximum
volume of 100 dBA.

The accessible walk signal shall have the same duration as the pedestrian walk signal

except when the pedestrian signal rests in walk.

Guidance:

When the pedestrian signal rests in walk, the accessible walk signal should be limited to the

first 7 seconds of the walk interval. The accessible walk signal should be recalled by a button
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press during the walk interval provided that the crossing time remaining is greater than the

pedestrian change interval.

Option:

An alert tone, which is a very brief burst of high frequency sound at the beginning of the

audible walk indication which rapidly decays to the frequency of the walk tone, may be used to

alert pedestrians to the beginning of the walk interval. An alert tone may be particularly useful if

the walk tone is not easily audible in some traffic conditions.

Support:

Speken Speech messages communicate to pedestrians which street has the walk interval.
Speken Speech messages might be either directly audible or transmitted, requiring a personal
receiver to hear the message. To be a useful system, the words and their meaning must be
correctly understood by all users in the context of the street environment where they are used.

Because of this, tones are the preferred means of providing audible walk indications.

Where speech messages are used, pedestrians have to know the names of streets they are

crossing in order for speken speech walk messages to be unambiguous. In getting directions to
travel to a new location, pedestrians who are blind do not always get the name of each street to be
crossed. Therefore, it is desirable to give users of accessible pedestrian signals the name of the
street controlled by the pushbutton. This can be done by means of a speech pushbutton
information message during the flashing or steady don’t walk intervals, or by raised print and

Braille labels on the pushbutton housing.

Users must combine the information from the pushbutton message or Braille label, the tactile
arrow aligned in the direction of travel on the relevant crosswalk, and the spekes speech walk
message, in order to correctly respond to speken speech walk messages, particularly if there are

two pushbuttons on the same pole.

Standard:
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When speker speech messages are used to communicate the pedestrian interval, they
shall provide a clear message that the walk interval is in effect, as well as to which crossing

it applies. Speech walk messages shall be used only at intersections where it is technically

infeasible to install two accessible pedestrian signals at one corner separated by a distance

of 3 m (10 ft).

When speker speech messages are used during the walk interval at intersections having
concurrent pedestrian phasing they shall be patterned after the model: “Broadway. Walk

sign is on to cross Broadway.”

When speker speech messages are used at intersections having exclusive pedestrian

phasing they shall be patterned after the model: “WALK sign is on for all crossings.”

Walk interval messages shall not contain any additional information, except they shall
include designations such as “Street or “Avenue” where this information is necessary to

avoid ambiguity in a particular locale.

Guidance:

Messages should not be worded in a way that seems to provide a command to the pedestrian,
such as “cross Broadway Street now”. Messages should not tell users that it is “safe to cross.” It

should always be the pedestrian’s responsibility to check actual traffic conditions.

Standard:

A speken speech message is not required at times when the walk interval is not timing,
but, if provided:

A. It shall begin with the term "wait."
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B. It need not be repeated for the entire time that the walk interval is not timing.

Support:

Section 4E.09 contains additional seatertat information regarding speker speech pushbutton

information messages when the walk interval is not timing.

Option:

Accessible pedestrian signals that provide speken speech messages may provide similar

messages in languages other than English, if needed, except for the terms "walk sign" and "wait."

Pedestrians may be provided with additional features such as increased crossing time, audible

beaconing, or a pushbutton information message as a result of an extended pushbutton press.
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Standard:

If an extended pushbutton press is used to provide any additional feature(s), such as

audible beaconing, a pushbutton press of less than one second shall actuate only the

pedestrian timing and any associated accessible WALK signal, and a pushbutton press of
one second or more shall actuate the pedestrian timing, any associated accessible WALK

signal, and any additional feature(s).

Support:

Audible beaconing is the use of an audible signal in such a way that blind pedestrians can

home in on the signal from the target corner as they cross the street.

Not all crosswalks at an intersection need audible beaconing; audible beaconing can actually

cause confusion if used at all crosswalks at some intersections. Audible beaconing is not

appropriate at locations with channelized turns or split phasing, because of the possibility of

confusion.

Guidance:

Audible beaconing should only be considered following an engineering study at:

A. Crosswalks longer than 21 m (70 ft), unless they are divided by a median that has another

accessible pedestrian signal with a locator tone;

B. Crosswalks that are skewed;

C. Intersections with irregular geometry such as multiple legs:

D. Crosswalks where audible beaconing is requested by an individual with visual

disabilities; or

E. Other locations where a study indicates audible beaconing would be beneficial.
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Option:

Audible beaconing may be provided in several ways, any of which are initiated by an

extended button press.

Standard:

If audible beaconing is used, the volume of the locator tone during the pedestrian

change interval of the called pedestrian phase shall be increased and operated in one of the

following ways:

A. The louder locator tone comes from the target corner, as pedestrians cross the

street; or

B. The louder locator tone comes from both ends of the crosswalk:; or

C. The louder locator tone comes from an additional pedestrian-signal-head-mounted

speaker aimed at the center of the crosswalk.

Section 4E.08 Pedestrian Detectors

Support:

The following guidance places pushbuttons within easy reach of pedestrians who are
intending to cross each crosswalk and makes it obvious which pushbutton is associated with each
crosswalk. This location also positions pushbutton poles optimally for subsegaent installation of

accessible pedestrian signals. Guidance regarding reach ranges can be found in the “Americans

with Disabilities Act Accessibility Guidelines for Buildings and Facilities (ADAAG)” (see
Section 1A.11).

Guidanee Standard:
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When pedestrian actuation is used, pedestrian pushbutton detectors sheutd shall be

capable of easy activation and conveniently located near each end of the crosswalks. Except
as described in the Optiea Guidance below, pushbuttons skeald shall be located to meet all

of the following:

A. Unobstructed and adjacent to a level all-weather surface to provide access from a
wheelchair;

B. Where there is an all-weather surface, a wheelchair accessible route from the
pushbutton to the ramp;

C. Between the edge of the crosswalk line (extended) farthest from the center of the
intersection and the side of a curb ramp (if present), but not greater than 1.5 m (5
ft) from said crosswalk line;

D. Between 0.45m (1.5 ft) and 1.8 m (6 ft) 5 from the
edge of the curb, shoulder, or pavement; and

E. With the eentrelsurface face of the pushbutton parallel to the crosswalk to be used;
and

F. At a maximum mounting height of 1.2 m (4 ft) above the sidewalk.

Guidance:

Where there are constraints that make it infeasible to place the pedestrian detector adjacent to

a level all-weather surface, the surface should be as level as feasible.

Where there are constraints that make it infeasible to place the pedestrian detector between

0.45 m (1.5 ft) and 1.8 m (6 ft) from the edge of curb, shoulder, or pavement, it should not be

further than 3 m (10 ft) from the edge of curb, shoulder, or pavement.

A mounting height of approximately 1.1 m (3.5 ft) above the sidewalk should be used for

pedestrian pushbutton detectors.
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At corners of signalized locations where two pedestrian pushbuttons are provided, the

pushbuttons should be separated by a distance of at least 3 m (10 ft) (see Figure 4E-2).
Option:

Where there are constraints that make it #mapraetieal infeasible to meet the Guidance on
pedestrian detector separation in this Section, on a corner requiring pedestrian actuation of signals
for two crosswalks, a single pole may be used.

Guidance:
Where two accessible pedestrian deteeters pushbuttons are used ateesners-having on a single

pushbutton pole, the accessible pedestrian deteeters pushbuttons should have the features

described in Section 4E.09 for this situation.

Option:

Pedestrian signal detectors may be pushbuttons or passive detection devices.

Standard:

Signs (see Section 2B.44) shall be mounted adjacent to or integral with pedestrian

pushbutton detectors, explaining their purpose and use.

Option:

At certain locations, a sign in a more visible location may be used to call attention to the

pedestrian detector.

Guidanee Standard:
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positioning of pedestrian detectors andée the legends on the pedestrian detector signs

sheutd shall clearly indicate which crosswalk signal is actuated by each pedestrian detector.
Standard:

If the pedestrian clearance time is sufficient only to cross from the curb or shoulder to a
median of sufficient width for pedestrians to wait and the signals are pedestrian actuated,
an additional pedestrian detector shall be provided in the median.

Guidance:

The use of additional pedestrian detectors on islands or medians where a pedestrian might

become stranded should be considered.

If used, special purpose pushbuttons (to be operated only by authorized persons) should

include a housing capable of being locked to prevent access by the general public and do not need

an instructional sign.
Standard:

If used, a pilot light or other means of indication installed with a pedestrian pushbutton
shall not be illuminated until actuation. Once it is actuated, it shall remain illuminated until
the pedestrian’s green or WALKING PERSON (symbolizing WALK) signal indication is

displayed.

If a pilot light is used at an accessible pedestrian signal location, each actuation shall be

accompanied by the speech message “wait”.

Option:
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At signalized locations with demonstrated need and subject to equipment capabilities,
pedestrians with special needs may be provided with additional crossing time by means of an

extended pushbutton press.

Section 4E.09 Accessible Pedestrian Signal Detectors

Standard:

An accessible pedestrian signal detector shall be defined as a device designated to assist

the pedestrian who has visual or physical disabilities in activating the pedestrian phase.

At accessible pedestrian signal locations with pedestrian actuation, each pushbutton

shall activate both the walk interval and the accessible pedestrian signals.

An accessible pedestrian pushbutton shall incorporate a locator tone.

Pushbutton locator tones shall have a duration of 0.15 seconds or less, and shall repeat

at 1-second intervals.

Pushbutton locator tones shall be intensity responsive to ambient sound, and be audible
1.8 (6 ft) to 3.7 m (12 ft) from the pushbutton, or to the building line, whichever is less.

Pushbutton locator tones shall be no more than 5 dBA louder than ambient sound.

Pushbutton locator tones shall be deactivated during flashing operation of the traffic

control signal.

Option:

Accessible pedestrian signal detectors may be pushbuttons or passive detection devices.

Standard:
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At accessible pedestrian signal locations, pushbuttons shall clearly indicate by means of
tactile arrows which crosswalk signal is actuated by each pushbutton. by-means-ef Tactile
arrows shall be located on the pushbutton, kawag have visual contrast (light on dark or
dark on light), and FactHe-arrews shall be aligned parallel to the direction of travel on the

associated crosswalk.
Guidance:

At corners of signalized locations with accessible pedestrian signals where two pedestrian
pushbuttons are provided, the pushbuttons should be separated by a distance of at least 3 m (10 ft)

such that they clearly indicate which crosswalk has the WALK indication.

Pushbuttons should be located as close as possible to the crosswalk line farthest from the

center of the intersection and as close as possible to the curb ramp.
Standard:

Where it is impractical to install accessible pedestrian detectors on two separate poles at
a corner, each accessible pedestrian detector shall have the following features, in addition to
the pushbutton locator tone and tactile arrow:
walk message for the WALK indication (see Section 4E.06)

and a speech pushbutton information message.

If the pedestrian clearance time is sufficient only to cross from the curb or shoulder to a

median of sufficient width for pedestrians to wait and accessible pedestrian detectors are

used, an additional accessible pedestrian detector skewtd shall be provided in the median.
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Option:

At locations with pretimed traffic signals or nonactuated approaches, pedestrian pushbuttons

may be used to activate the accessible pedestrian signals.

ith Additional features may be provided for pedestrians such

as increased crossing time, audible beaconing, or a speech pushbutton information message as a

result of an extended pushbutton press.

Standard:

If an extended pushbutton press is used to provide any additional feature(s), a
pushbutton press of less than one second shall actuate only the pedestrian timing and any
associated accessible WALK signal, and a pushbutton press of one second or more shall
actuate the pedestrian timing, any associated accessible WALK signal, and any additional

feature(s).

Option:

The name of the street to be crossed may also be provided in accessible format, such as

Braille or raised print.

Tactile maps of crosswalks may be provided.
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Speken Speech pushbutton information messages may be made available by actuating the
accessible pedestrian signal detector when the walk interval is not timing. These messages may
provide intersection identification, as well as information about unusual intersection signalization
and geometry, such as notification regarding exclusive pedestrian phasing, leading pedestrian

intervals, split phasing, diagonal crosswalks, and medians or islands.

Standard:

If spekenr speech pushbutton information messages are made available by actuating the
accessible pedestrian signal detector, they shall only be actuated when the walk interval is
not timing. They shall begin with the term “Wait,” followed by intersection identification
information modeled after: “Wait to cross Broadway at Grand.” If information on
intersection signalization or geometry is also given, it shall follow the intersection

identification information.
Guidance:

Speken Speech pushbutton information messages should not be used to provide landmark
information or to inform pedestrians with visual impairments about detours or temporary traffic
control situations.

Support:
Additional information on structure and wording of pushbutton messages is included in ITE’s

“Electronic Toolbox for Making Intersections More Accessible for Pedestrians Who Are Blind or

Visually Impaired”, which is available at ITE’s website.
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Excerpts from Draft Public Rights-of-Way Accessibility Guidelines (Draft
PROWAQG)

November 23, 2005

Updates are expected. Please check www.access-board.gov for latest information.

Sections on Accessible Pedestrian Signals

CHAPTER R1: APPLICATION AND ADMINISTRATION

R101 Purpose

R101.1 General. This document contains scoping and technical requirements for
accessibility to facilities for pedestrian circulation and use located in the public right-of-
way. Advisory notes are for informational purposes only. These requirements are to be
applied during the design, construction, additions to, and alterations of facilities in the

public right-of-way to the extent required by regulations issued by Federal agencies.

Advisory R101.1 General. Access requirements are also addressed in the Manual on

Uniform Traffic Control Devices (MUTCD), FHWA/US DOT, 2003
(http://mutcd.fhwa.dot.gov). MUTCD is a reference standard in this guideline.

Key transportation industry guidance documents also address accessibility in the public
right-of-way and can provide useful information on design and construction. They
include ‘Guide for the Planning, Design, and Operation of Pedestrian Facilities’,
American Association of State Highway and Transportation Officials, July 2004
(www.aashto.org) and ‘Designing Sidewalks and Trails for Access’, FHWA/US DOT
September 2001 (http://www.fhwa.dot.gov/environment/sidewalk2/index.htm).

R101.2 Effect on Existing Facilities. This document does not address existing facilities

unless they are included in the scope of an alteration undertaken at the discretion of a

covered entity. The U.S. Department of Justice and U.S. Department of Transportation
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have issued and enforce separate regulations for existing facilities subject to their

requirements for program accessibility under the Americans with Disabilities Act.

Advisory R101.2 Effect on Existing Facilities. The U.S. Department of Justice ADA
regulations require that the usability of accessible features be maintained (28 CFR

§35.133 and §36.211).

Federal agencies and entities receiving federal funds may also have an obligation for
program accessibility under section 504 of the Rehabilitation Act of 1973 as amended.
For example, state departments of transportation that receive Federal-aid Highway funds
must comply with program accessibility requirements issued by the U.S. Department of

Transportation at 49 CFR part 27.

R102 Equivalent Facilitation Nothing in these requirements prevents the use of designs,
products, or technologies as alternatives to those prescribed, provided they result in

substantially equivalent or greater accessibility and usability.

R103 Conventions R103.1 Dimensions. Dimensions that are not stated as "maximum"

or "minimum" are absolute.

R103.1.1 Construction and Manufacturing Tolerances. All dimensions are subject to
conventional industry tolerances except where the requirement is stated as a range with

specific minimum and maximum end points.

Advisory R103.1.1 Construction and Manufacturing Tolerances. Conventional industry

tolerances recognized by this provision include those for field conditions and those that
may be a necessary consequence of a particular manufacturing process. Recognized

tolerances are not intended to apply to design work.

Information on specific tolerances may be available from industry or trade organizations,

code groups and building officials, and published references.
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[Sections R103.2 — R103.4 not included]

R104 Referenced Guidelines and Standards

R104.1 General. The guidelines and standards listed in R104.2 are incorporated by
reference in this document and are part of the requirements to the prescribed extent of
each such reference. The Director of the Federal Register has approved these guidelines
and standards for incorporation by reference in accordance with 5 U.S.C. 552(a) and 1
CFR part 51. Copies of the referenced guidelines and standards may be inspected at the
Architectural and Transportation Barriers Compliance Board, 1331 F Street, NW, Suite
1000, Washington, DC 20004; at the Department of Justice, Civil Rights Division,
Disability Rights Section, 1425 New York Avenue, NW, Washington, DC; at the
Department of Transportation, 400 Seventh Street, SW, Room 10424, Washington DC;
or at the National Archives and Records Administration (NARA). For information on the
availability of this material at NARA, call (202) 741-6030, or go to:
www.archives.gov/federal_register/code_of federal_regulations/ibr_locations.html.

R104.2 Referenced Guidelines and Standards. The specific edition of the guidelines
and standards listed below are referenced in this document. Where differences occur
between this document and the reference, this document applies.

R104.2.1 MUTCD. Manual on Uniform Traffic Control Devices for Streets and
Highways (MUTCD), 2003 edition. Copies of the referenced standard may be obtained
on-line from the Federal Highway Administration at mutcd.fhwa.dot.gov. (see R205 and
R302.4).

[Sections 104.2.2 —-104.2.3 not included]

R105 Definitions

R105.1 General. For the purpose of this document, the terms defined in R105.5 have the
indicated meaning.

R105.2 Terms Defined in Referenced Guidelines and Standards. Terms not defined in

R105.5 or in regulations issued by Federal agencies, but specifically defined in a
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referenced guideline or standard, shall have the specified meaning from the referenced
guideline or standard unless otherwise stated.

R105.3 Undefined Terms. The meaning of terms not specifically defined in R105.5 or in
regulations issued by Federal agencies or in referenced guidelines and standards shall be
as defined by collegiate dictionaries in the sense that the context implies.

R105.4 Interchangeability. Words, terms and phrases used in the singular include the
plural and those used in the plural include the singular.

R105.5 Defined Terms.

Accessible. Describes a facility in the public right-of-way that complies with this part.
Accessible Pedestrian Signal. A device that communicates information about the

WALK phase in audible and vibrotactile formats.

[Rest of Section 105.5 not included]

CHAPTER R2: SCOPING REQUIREMENTS

R201 Application

R201.1 Scope. All newly designed and newly constructed facilities located in the public
right-of-way shall comply with these requirements. All altered portions of existing
facilities located in the public right-of-way shall comply with these requirements to the
maximum extent feasible.

Advisory R201.1 Scope. This document (see R101.1General) covers facilities for
pedestrian circulation and use in the right-of-way. Examples of facilities include, but are
not limited to, walkways and sidewalks, street or highway shoulders where pedestrians
are not prohibited, crosswalks, islands and medians, overpasses and underpasses, on-
street parking spaces and loading zones, and equipment, signals, signs, street furniture,
and other appurtenances provided for pedestrians. Examples of facilities not included are

manholes and utility vaults.
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These requirements are to be applied to all areas of a facility within the scope or limits of
the planned project unless expressly exempted or limited with respect to the number of
multiple elements required to be accessible. For example, not all benches are required to
be accessible; those that are not required to be accessible are not required to comply

with these requirements or to be served by a pedestrian access route.

R201.2 Temporary and Permanent Facilities. These requirements shall apply to
temporary and permanent facilities.

Advisory R201.2 Temporary and Permanent Facilities. Temporary facilities covered by
these requirements include, but are not limited to, temporary routes around work zones,
portable toilets in the public right-of-way, sidewalk vending facilities, street fair booths,
performance stages and reviewing stands, and the pedestrian access routes that serve
them. As permitted in R203.1.1, structures and equipment directly associated with the
actual processes of construction are not required to be accessible.

[rest of 201.2 advisory and section 201.3 not included]

R202 Alterations and Additions to Existing Facilities

R202.1 General. Additions and alterations to existing facilities shall comply with R202.

Advisory R202.1 General. Alterations include, but are not limited to, renovation,
rehabilitation, reconstruction, historic restoration, resurfacing of circulation paths or
vehicular ways, or changes or rearrangement of structural parts or elements of a facility.

[Rest of sections R202 — R207 not included]

R208 Accessible Pedestrian Signals (APS) Where pedestrian signals are provided at
pedestrian street crossings, they shall comply with R306.

[Sections R209 — R222 not included]

CHAPTER R3: TECHNICAL PROVISIONS
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[Sections R301 — R305 not included]

R306 Accessible Pedestrian Signals (APS)

R306.1 General. Pedestrian signals shall comply with R306.

R306.2 Pedestrian Signals. Each crosswalk with pedestrian signal indication shall have
an accessible pedestrian signal which includes audible and vibrotactile indications of the
WALK interval. Where a pedestrian pushbutton is provided, it shall be integrated into the
accessible pedestrian signal and shall comply with R306.2.

Advisory R306.2 Pedestrian Signals. Signals should generally sound and vibrate
throughout the WALK interval. Where signals rest in WALK, audible operation may be
limited to a repetition at short intervals rather than continuous sounding for several

minutes.

R306.2.1 Location. Accessible pedestrian signals shall be located so that the vibrotactile
feature can be contacted from the level landing serving a curb ramp, if provided, or from
a clear floor or ground space that is in line with the crosswalk line adjacent to the vehicle

stop line.

R306.2.1.1 Crossings. Accessible pedestrian signal devices shall be 3.0 m (10.0 ft)
minimum from other accessible pedestrian signals at a crossing. The control face of the
accessible pedestrian signal shall be installed to face the intersection and be parallel to the

direction of the crosswalk it serves.

R306.2.1.2 Medians and Islands. Accessible pedestrian signals located in medians and

islands shall be 1.5 m (5.0 ft) minimum from other accessible pedestrian signals.

R306.2.2 Reach and Clear Floor or Ground Space. Accessible pedestrian pushbuttons

shall be located within a reach range complying with R404. A clear floor or ground space
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complying with R402 shall be provided at the pushbutton and shall connect to or overlap

the pedestrian access route.

R306.2.3 Audible Walk Indication. The audible indication of the WALK interval shall

be by tone or speech message.

R306.2.3.1 Tones. Tones shall consist of multiple frequencies with a dominant
component at 880 Hz. The duration of the tone shall be 0.15 s and shall repeat at intervals
of 0.15 s.

Advisory R306.2.3.1 Tones. Many new accessible pedestrian signal installations in the
US use speech messages, which are perceived as being more user-friendly than tones.
However, such messages may not be intelligible under high-ambient-noise conditions or
to non-English speakers. Electronic tones are more universal and unambiguous. Section

4E.06 of the MUTCD specifies content of speech messages.

R306.2.3.2 Volume. Tone or voice volume measured at 92 cm (3.0 ft) from the
pedestrian signal device shall be 2 dB minimum and 5 dB maximum above ambient noise
level in standard operation and shall be responsive to ambient noise level changes.
Advisory R306.2.3.2 Volume. Where additional volume or beaconing features are

available on pedestrian activation, they will momentarily exceed volume limits.

R306.3 Pedestrian Pushbuttons. Pedestrian pushbuttons shall comply with R306.3.
R306.3.1 Operation. Pedestrian pushbuttons shall comply with R405.4.

R306.3.2 Pushbutton Locator Tone. Pedestrian pushbuttons shall incorporate a locator
tone at the pushbutton. Pushbutton locator tone volume measured at 92 cm (3.0 ft) from
the pushbutton shall be 2 dB minimum and 5 dB maximum above ambient noise level

and shall be responsive to ambient noise level changes. The duration of the locator tone

shall be 0.15 s maximum and shall repeat at intervals of one second. The locator tone
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shall operate during the DON’T WALK and flashing DON’T WALK intervals only and

shall be deactivated when the pedestrian signal is not operative.

R306.3.3 Size and Contrast. Pedestrian pushbuttons shall be a minimum of 0.5 cm (2 in)

across in one dimension and shall contrast visually with their housing or mounting.

R306.3.4 Optional Features. An extended button press shall be permitted to activate
additional features. Buttons that provide additional features shall be marked with three

braille dots forming an equilateral triangle in the center of the pushbutton.

R306.4 Directional Information and Signs. Pedestrian signal devices shall provide
tactile and visual signs complying with 306.4 on the face of the device or its housing or
mounting to indicate crosswalk direction and the name of the street containing the

crosswalk served by the pedestrian signal.

R306.4.1 Arrow. Signs shall include a tactile arrow aligned parallel to the crosswalk
direction. The arrow shall be raised 0.8 mm (.03 inch) minimum and shall be 4 mm (1.5
in) minimum 1in length. The arrowhead shall be open at 45 degrees to the shaft and shall
be 33 percent of the length of the shaft. Stroke width shall be 10 percent minimum and 15

percent maximum of arrow length. The arrow shall contrast with the background.
R306.4.2 Street Name. Accessible pedestrian signals (APS) shall include street name
information aligned parallel to the crosswalk direction and shall comply with R409.3 or

shall provide street name information in audible format.

R306.4.3 Crosswalk Configuration. Where provided, graphic indication of crosswalk

configuration shall be tactile.

[Sections R307 — R309 not included]
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Sections referenced in R306.2.2 Reach and Clear Floor or Ground Space:

R402 Clear Space

R402.1 General. Clear space at accessible pedestrian signals (APS), street furniture, and

operable parts shall comply with R402.

R402.2 Surface Characteristics. Surfaces of clear spaces shall comply with R301.5 and

shall have a slope and cross slope of 2 percent maximum.

R402.3 Size. The clear space shall be 760 mm (30 in) minimum by 1220 mm (48 in)

minimum.

R402.4 Knee and Toe Clearance. Unless otherwise specified, clear space shall be

permitted to include knee and toe clearance complying with R403.

R402.5.Position. Unless otherwise specified, clear space shall be positioned for either

forward or parallel approach to an element.

R402.6 Approach. One full unobstructed side of the clear space shall adjoin a pedestrian

access route or adjoin another clear space.
R402.7 Maneuvering Space. Where a clear space is located in an alcove or otherwise
confined on all or part of three sides, additional maneuvering space shall be provided in

accordance with R402.7.1 and R402.7.2.

R402.7.1 Forward Approach. Alcoves shall be 915 mm (36 in) wide minimum where
the depth exceeds 610 mm (24 in).

R402.7.2 Parallel Approach. Alcoves shall be 1525 mm (60 in) wide minimum where
the depth exceeds 380 mm (15 in).
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R404 Reach Ranges

R404.1 General. Reach ranges shall comply with R404.

R404.2 Forward Reach.

R404.2.1 Unobstructed. Where a forward reach is unobstructed, the high forward reach
shall be 1220 mm (48 in) maximum and the low forward reach shall be 380 mm (15 in)

minimum above the finish surface.

R404.2.2 Obstructed High Reach. Where a high forward reach is over an obstruction,
the clear space shall extend beneath the element for a distance not less than the required
reach depth over the obstruction. The high forward reach shall be 1220 mm (48 in)
maximum where the reach depth is 510 mm (20 in) maximum. Where the reach depth
exceeds 510 mm (20 in), the high forward reach shall be 1120 mm (44 in) maximum and

the reach depth shall be 635 mm (25 in) maximum.

R404.3 Side Reach.

R404.3.1 Unobstructed. Where a clear space allows a parallel approach to an element
and the side reach is unobstructed, the high side reach shall be 1220 mm (48 in)
maximum and the low side reach shall be 380 mm (15 in) minimum above the finish
surface. An obstruction shall be permitted between the clear space and the element where

the depth of the obstruction is 255 mm (10 in) maximum.

R404.3.2 Obstructed High Reach. Where a clear space allows a parallel approach to an
element and the high side reach is over an obstruction, the height of the obstruction shall
be 865 mm (34 in) maximum and the depth of the obstruction shall be 610 mm (24 in)

maximum. The high side reach shall be 1220 mm (48 in) maximum for a reach depth of
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255 mm (10 in) maximum. Where the reach depth exceeds 266 mm (10 in), the high side

reach shall be 1170 mm (46 in) maximum for a reach depth of 610 mm (24 in) maximum.

Section referenced in R306.3.1 Pedestrian Pushbuttons, Operation:

R405.4 Operation. Operable parts shall be operable with one hand and shall not require

tight grasping, pinching, or twisting of the wrist. The force required to activate operable

parts shall be 22 N (5 Ibs) maximum.

Section referenced in R306.4.2 Street Name

R409.3 Braille. Braille shall be contracted (Grade 2) and shall comply with R409.3 and

R409 4.

R409.3.1 Dimensions and Capitalization. Braille dots shall have a domed or rounded

shape and shall comply with Table R409.3.1. The indication of an uppercase letter or

letters shall only be used before the first word of sentences, proper nouns and names,

individual letters of the alphabet, initials, and acronyms.

R409.3.1 Braille Dimensions

Measurement Range

Minimum in Millimeters

Maximum in Millimeters

Dot base diameter

1.5 mm (0.059 in) to 1.6 mm (0.063 in)

Distance between two dots in the same

cell=

2.3 mm (0.090 in) to 2.5 mm (0.100 in)

Distance between corresponding dots in

adjacent cells*

6.1 mm (0.241 in) to 7.6 mm (0.300 in)

Dot height

0.6 mm (0.025 in) to 0.9 mm (0.037 in)

Distance between corresponding dots from

one cell directly below=

10 mm (0.395 in) 10.2 mm to (0.400 in)
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* Measured center to center

R409.3.2 Position. Braille shall be positioned below the corresponding text. If text is
multi-lined, braille shall be placed below the entire text. Braille shall be separated 9.5
mm (.375 in) minimum from any other tactile characters and 9.5 mm (.375 in) minimum
from raised borders and decorative elements. Braille provided on elevator car controls
shall be separated 4.8 mm (.1875 in) minimum and shall be located either directly below

or adjacent to the corresponding raised characters or symbols.

R409.4 Installation Height and Location.
Signs with tactile characters shall comply with R409.4.

R409.4.1 Height Above Finish Floor or Ground. Tactile characters on signs shall be
located 1.2 m (4.0 ft) minimum above the finish floor or ground surface, measured from
the baseline of the lowest tactile character and 1.5 m (5.0 ft) maximum above the finish
floor or ground surface, measured from the baseline of the highest tactile character.

Tactile characters for elevator car controls shall not be required to comply with R409.4.1.
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Introduction

Information on accessible pedestrian signal (APS) manufacturers was obtained
directly from manufacturers and manufacturers’ websites and is accurate as of May 2007.
Be sure to confirm features, functioning, and installation requirements of APS with the
manufacturer before purchase, as APS product offerings are constantly changing. New
manufacturers may enter the U.S. market at any time; this appendix lists ones that authors
of this report are aware of at the time of publication.

Leader Dogs for the Blind in Rochester, Michigan, has plans to develop an APS
based on the previously available Relume system. Talking Signs and Mitsubishi are
continuing development and testing of their product for street crossings devices in Japan.
Talking Signs is working with Polara on a combined system for U.S. installation. There
are a number of companies manufacturing and distributing APS in other countries, and
more development can be expected.

The descriptions of features of APS, as well as how these features are used by
pedestrians who are blind and visually impaired, can be found in Chapter 4. If the
manufacturer uses a term different from the terms commonly used in this document for a
feature, the manufacturer’s term is listed in parentheses.

In the descriptions of each product, “standard features” refer to features that are

included in the standard price or on all models. “Optional features” refer to features that
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must be ordered extra or need special specifications on ordering (i.e., speech messages or

pushbutton information messages that may need to be recorded by the manufacturer).

Campbell Company

221 West 37th Street, Suite C
Boise, Idaho 83714

Phone: 208-345-7459

Fax: 208-345-7481

www.pedsafety.com

Models
e Advisor Fully integrated Pedestrian Station — Advisor FIPS
e Advisor Base Broadcast Unit — BBU
e Vibrotactile Only — VTO

Photos

Figure B-1. Advisor FIPS 57.
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Figure B-2. Advisor FIPS H.

Figure B-3. VTO Unit.

Figure B-4. BBU, showing speaker mounted on bottom of pedestrian signal head.

Standard Features

Advisor FIPS
“Walk” Indication:
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Speech Message or Cuckoo/Chirp.

Vibrotactile Arrow.

Other:

Speaker at pushbutton.
Pushbutton Locator tone.
Tactile arrow.

Automatic volume adjustment.

Actuation indicator: tone, message (acknowledgement tone or message), LED (visual

feedback).

BBU

“Walk” Indication:
Cuckoo/chirp

Other:

Speaker in pedestrian signal head

VTO

“Walk” Indication:

Vibrating arrow

Other:

No speaker; vibrotactile only.

Optional Features:

Also available in H-frame style (used mainly in Northwest U.S. states).
Custom tones and messages.

Fixed audible walk time for use with rest in “Walk”.

Braille street names.

Extended button push functions:

e Pushbutton information message (pushbutton message),
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e Volume increase, and

e APS actuation.

Installation Notes:

e Advisor control unit (driver) typically mounts in the pedestrian signal head or
separate enclosure (available on request) to existing screw, or with industrial hook
and loop.

e Volume adjustments are on the control unit board which mounts in the pedestrian
signal head

e Sound dish mounts to pedhead and plugs into driver board

e Factory made cable pugs into driver and back of pushbutton.

Comments

Advisor FIPS provides both audible and vibrotactile indications and other features,

required in Draft PROWAG.

as

BBU provides an audible “Walk™ indication only, and VTO units provide vibrotactile

indications only.

Mallory Sonalert

4411 S. High School Rd.
Indianapolis, IN 46241
Phone: 317-612-1000

www.mallory-sonalert.com

Models
e VSB 110

Photo

Figure B-5. Mallory Sonalert unit.
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Standard features

VSB 110

“Walk” indication:
e Cuckoo—800 Hz and 1200 Hz, every 1.5 s.
e Chirp—2000 Hz, every 1 s.

Other:

e Speaker intended for mounting in pedestrian signal head.

Optional Features

None

Installation Notes
Usually mounted inside the pedestrian signal head and directly wired to the “Walk”

indication.

Comments

No pushbutton locator tone, vibrotactile indication, or automatic volume adjustment,
which are features required by Draft PROWAG (2).

Mallory also sells sound generators in various beeps, siren and chime sounds; these

are not recommended sounds for use as APS.

Novax Industries

658 Derwent Way

New Westminster, BC, Canada V3M 5P8
Phone: 866-977-4APS (1-866-977-4277)
Phone: 604-525-5644

Fax: 604-525-2739

www.novax.com

Models
e DSI100
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e DS3000

Additional components for DS3000: Vibrawalk, with functions of pushbutton and

vibrating arrow integrated.

Photos

\.‘_" 7 i :
Figure B-6. The DS100 mounted on pedestrian signal heads.

Figure B-7. The Vibrawalk2 unit for use with the DS3000 to provide a pushbutton

locator tone and a vibrotactile arrow.
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Figure B-8. DS3000 is the company’s newest product.
Standard Features

DS100
“Walk” indication:

e Two or four tones standard, cuckoo and chirp (peep-peep) and two additional custom

tones.

Other:

e Speaker unit mounts on pedestrian signal head.

DS3000
“Walk” indication:

e Two or four tones standard: cuckoo, chirp, short beep, and long beep.

e Dip switch setting to provide either concurrent sound from both ends of the crosswalk
or sound that alternates from each end of the crosswalk.

e Optional additional unit (VibraWalk) to provide vibrotactile indication.
Other:

e Typically mounted on pedestrian signal head.

e Automatic volume adjustment (dynamic proportional volume compensation).

e Separate volume settings for locator tone and “Walk” signal.

e External sound adjustment screws.
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e Separate circuit to drive the optional vibrating tactile feature.

Optional Features

e VibraWalk2 unit, which provides pushbutton locator tone, actuation indicator (button
lamp indicator, BLI), pushbutton information message (pedestrian acknowledge), and
vibrotactile arrow at pushbutton

e Custom speech messages for DS100 (up to 15 s) and DS3000 (up to 32 s).

e Sound inhibit interacts with traffic signal controller to disable audible indications as
required.

e Maximum walk timer for rest in “Walk” intersections.

e DS3000i option provides a control board, which is mounted inside the pedestrian
signal head, to drive VibraWalk2 unit and provide all sounds from pushbutton, or for

use with optional additional beaconing speaker.

Installation Notes
4 wire 20 gauge.
120 VAC derived from “Walk™ and “Don’t Walk™ indicator

Comments

Optional VibraWalk unit is needed to provide pushbutton locator tone, tactile arrow

and vibrotactile “Walk” indications, as required by Draft PROWAG.

Bob Panich Consultancy

PO Box 360

Ryde NSW 1680
Australia

Phone: 61 2 9809 6499
Fax: 61 2 9809 6962

www.bobpanich.com.au/

Models
e BPC
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Photos

Figure B-9. Panich BPC.

Figure B-10. Driver unit for Panich BPC.

Standard Features

“Walk” indication:
e Tone—500 Hz with a repetition rate of 8.5 Hz—series of rapid thump sounds.

e Vibrating arrow.

Other:

e Pushbutton locator tone (locating tone)—880 Hz with a repetition rate of 1 Hz for US
market or 1000 Hz with a repetition rate of 0.55 Hz for Australian market.

e Tactile arrow.

e Automatic volume adjustment, with three standard settings for response.



e Alert tone (transitional tone)—brief burst of 3500 Hz tone, decreasing exponentially

to 700 Hz, and then going to 500 Hz “Walk™ tone.

Optional Features

e Cuckoo and chirp or other sounds.

e Fixed “Walk” message length of 8, 16, or 32 s or “Walk” message can be on during
the full “Walk™ interval

e Actuation indicator (demand indicator/demand tone)—Ilight and tone.

e Long button press—allows pedestrians to request a “Walk™ tone at 12 dB above the

sound of the locator tone (higher volume demand, HVD).

Installation Notes
Driver unit is mounted in a housing on the pole near the pedhead, wired to the
pedhead.

Automatic gain control level is set during installation.

Comments
Complies with specifications of the Australian standard; standard pushbutton in

Australia.

Polara Engineering
4115 Artesia Avenue
Fullerton, CA 92833
Phone: 888-340-4872
Phone: 714-521-0900
Fax: 714-521-5587

www.polara.com

Models

Navigator
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Figure B-11. Polara Navigator APS mounted on pole.

Standard Features
“Walk” indication:
e Speech message or cuckoo/chirp

e Vibrating tactile arrow

Other:

e Speaker at pushbutton.

e Pushbutton locator tone (locating tone).

e Tactile arrow.

e Automatic volume adjustment—60 dB range.

e Separate minimum and maximum volume settings for pushbutton locator tone (locate
sound), clearance, and “Walk” sounds.

e Actuation indicator — tone, LED light, and tactile bounce back.

e Depression in the arrow enables pushbutton operation with a head stick.

e Push button failures or system failures default to transmitting a constant pedestrian

call.



Optional Features

Custom speech messages.

Fixed “Walk” message timing or “Walk” message can be on during full interval.
Braille street name on the faceplate.

Face plate with informational sign.

Optional clearance sounds or audible countdown of remaining seconds during
clearance available.

Direction of travel message.

Extended pushbutton functions:

e Pushbutton information message (pushbutton message).

e Audible beaconing—volume increase of “Walk” indication and pushbutton
locator tone during the subsequent pedestrian phase.

e Extended push priority (mutes entire intersection except selected crosswalk to
minimize confusion caused by other sounds).

Talking Signs receiver-based system available as additional option.

Installation Notes

Two-Wire System

Operates with only two wires from the intersection traffic control cabinet to the

pushbutton and is programmable after installation by the installer using a handheld PDA

type device. Control unit is mounted in the signal controller. Numerous options

programmable with PDA.

Four-Wire System

Used when pushbutton wires from the traffic control cabinet to each button location

do not exist. Two pair of 18-22 gauge wires run from the control unit that mounts in the

pedestrian signal head to the pushbutton unit. All features programmed after installation

by the installer using a handheld PDA type device.



If Navigator is used in combination with Talking Signs transmitter, the transmitter
must be carefully positioned to provide information only within the width of the
crosswalk.

A PDA-type device called a Configurator is an additional piece of equipment that is
needed for setting the features and volume of their two-wire and four-wire APS.
Jurisdictions will need to purchase one or two for technician use. (See Figure 7-9 in

Chapter 7 for an example of use of the PDA.)

Comments
Combination of Polara Navigator with Talking Signs transmitter can transmit

messages to a handheld receiver to provide orientation and alignment information.

Prisma Teknik

Box 5 Mariestadsvigen 28
543 21 TIBRO, Sweden
Tel: +46 (0)504 400 40
Fax: +46 (0)504 141 41

www.prismateknik.se

Models
e TS-903F, TS-904F, TS-907F, TS-908F very similar with slightly different features.
e Digital Acoustic Pedestrian Signal, DAPS.
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Photos

Figure B-12. Prisma TS-907F.

Figure B-13. Prisma TS-995 pedhead-mounted beaconing loud speaker.

Standard Features—TS-903F, TS-904F, TS-907F, TS-908F

“Walk” indication:
e Rapidly repeating percussive tone.

e Vibrating arrow on TS-907 and TS-908 only.

Other
e Speaker at pushbutton.
e Pushbutton locator tone.
e Tactile arrow.

e Automatic volume adjustment within range of 55-95 dB.



e Actuation indicator—Ilight and tone—on TS-903 and TS-907 only.
e Crosswalk tactile map (braille map).

e Fault indicator.

Optional Features

e 10 different tones available.

e Night switch to deaden sound.

e Double-ended arrow available for use on medians and right-angle arrow available for

use with exclusive pedestrian phasing, where there is a single pushbutton on a corner.

Standard Features—DAPS

“Walk” indication:
e Rapidly repeating percussive tone.

e Vibrating arrow.

Other
e Speaker at pushbutton.
e Pushbutton locator tone.
e Tactile arrow.
e Automatic volume adjustment within range of 55- 95 dB.
e Actuation indicator—light and tone.
e Crosswalk tactile map (braille map).

e Fault indicator.

Optional Features

e 10 different tones available by setting with PDA.

e Custom speech “WALK” messages, recorded and programmable with PDA.

e Additional beaconing speaker (TS-995) for mounting at overhead location.

e Night switch to deaden sound.

e Double-ended arrow available for use on medians and right-angle arrow available for

use with exclusive pedestrian phasing, where there is a single pushbutton on a corner.



e Extended button press features:

e Pushbutton information message 1-16 s.

Installation Notes

Numerous features of DAPS model are programmable with PDA.

Volume min/max levels are adjustable by installer.

Step-down transformer available for mounting in the pedestrian signal head for U.S.
installation.

Tactile arrow is mounted horizontally on top of device, allowing some latitude in
placement of APS on pole, while still making it possible to align the arrow parallel with
the associated crosswalk.

Wiring colors may conform to European standards rather than U.S. standards.

U.S. Traffic Corporation

9603 John Street

Santa Fe Springs, CA 90670
Phone: 800-733-7872
Phone: 562-923-9600

Fax: (562) 923-7555

www.ustraffic.net

Model
e APS-10

Photos




Figure B-14. APS 10 from U.S. Traffic Corporation.

Standard Features

“Walk” indication:

e Cuckoo or chirp (peep-peep).

Other
e Speaker unit mounted on the pedestrian signal head.
e Volume adjustment—self-switching to one of two output levels depending on

ambient noise conditions.

Optional Features

None

Installation Notes

Speaker is mounted on the pedhead and wired to the “WALK” indication.

Comments
No pushbutton locator tone, vibrotactile indication, or automatic volume adjustment
as required by Draft PROWAG.

Manufacturer is developing a device that provides audible countdown information.

Wilcox Sales

1738 Finecroft Dr.
Claremont, CA 91711-2411
Phone: 909-624-6674

Fax: 909-624-8207

www.wilcoxsales.com

Model
e PS/A 10



Photos

Figure B-15. Wilcox APS unit mounted on pedhead.

Figure B-16. Wilcox APS units.

Standard Features
“Walk” indication:

e Cuckoo and chirp (peep-peep).

Other:

e Speaker unit mounted on the pedestrian signal head.

Optional Features

None

Installation Notes

Fixed volume is adjusted by installer.
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Comments
No pushbutton locator tone, vibrotactile indication, or automatic volume adjustment,

which are features required by Draft PROWAG.
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Introduction

Throughout the preceding chapters of this guide, references were made to various studies to
support the recommendations given in those chapters. Interested readers may wish to see more
details on the studies underlying these recommendations. This appendix was designed for such
readers. This appendix reviews the research literature on APS including
e Research on problems of blind pedestrians,

e Effects of APSs on particular street crossing tasks,

e Effects of APSs on independence and confidence,

e Effects of “Walk” signal characteristics,

e Accuracy and speed in identifying “Walk” indication for a given crossing,
e Research on source of the “Walk” signal,

e Research on other APS features,

e Other concerns and needs, and

e Need for additional research.
Research on Problems of Blind Pedestrians

Introduction

Although APSs have been widely used in Japan and Sweden since the 1960s, the early
development of APS in those countries was not, as far as these authors have been able to
ascertain, based on research. Nor was there any research basis for the “cuckoo/chirp” APS that
has been most commonly used in the U.S.

The first substantial research on APS appears to have been done in 1976 by Frank Hulscher,
an electrical engineer with the Department of Motor Transport, New South Wales, Australia.
Hulscher’s research was the basis for the well developed, fully standardized, and highly
successful APS system in use in Australia today.

Substantial research on APS in the U.S. began with a project undertaken by the San Diego
Association of Governments in 1988. The results of this project were the basis for a policy of
implementing standard signals at intersections in San Diego where a city access committee

recommended them, following a systematic evaluation.
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Since 1996, there has been a concerted research effort related to APS. Several research
studies and surveys have documented problems of pedestrians who are blind or who have low
vision at signalized intersections without APSs (Barlow, Bentzen, and Bond, 2005; Bentzen,
Barlow and Bond, 2004; Bentzen, Barlow, and Franck, 2000; Carroll and Bentzen, 1999;
Murakami, Ishikawa, Ohkura, Sawai, Takato and Tauchi, 1998; San Diego Association of
Governments, 1988). Several studies in the United States have compared travel by blind
pedestrians with and without APS. (Barlow, Bentzen, Bond and Gubbe, 2006; Crandall, Bentzen
and Myers, 1998; Crandall, Brabyn, Bentzen, and Myers, 1999; Crandall, Bentzen, Myers and
Brabyn, 2001; Marston and Golledge, 2000; Uslan, Peck and Waddell, 1988; Williams, Van
Houten, Ferraro, and Blasch, 2005). In these studies, some of the APSs have been signals
mounted on the pedestrian signal head, while others have been receiver-based systems, and
others been pushbutton-integrated devices. Information in this section is drawn from these

studies. A brief summary of each follows.

Surveys of Blind Pedestrians and Orientation and Mobility Specialists

The San Diego Association of Governments (1988; and Szato, Valerio, and Novak, 1991a, b,
¢, hereafter referred to collectively as San Diego research) surveyed 71 national, regional, and
local organizations representing and/or serving elderly persons and persons who were visually
impaired to determine their involvement in installation of audible signals and the level of support
for audible signals; 36 responses were received. A separate survey was also sent to members of
California Association of Orientation and Mobility Specialists to gather information about their
experience with audible signals. Surveys were mailed to 67 members, and 27 responses were
received.

In 1998, the American Council of the Blind (ACB) and the Association for Education and
Rehabilitation of the Blind and Visually Impaired (AER) conducted similar surveys to determine
problems experienced by blind pedestrians during street crossings. Problems with audible signals
currently installed were also identified by the surveys.

e ACB survey (Carroll and Bentzen, 1999, hereafter referred to as ACB survey)—Surveys
were administered orally, in groups, to 158 pedestrians who were visually impaired.
e AER survey (Bentzen, Barlow, and Franck, 2000, hereafter referred to as AER survey)—

Surveys were mailed to 1000 orientation and mobility specialists; 349 surveys were returned.
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Murakami et al. (1998) conducted a survey of 50 blind pedestrians in Japan.
More details about the survey results, and references to studies which support the results, are

provided in the section on crossing problems.

Crossing Data

Uslan, Peck, and Waddell (1988) compared crossings by 27 legally blind pedestrians at three
intersections in Huntington Beach, California, having “bird call” signals and one control
intersection without APS.

In research by the Smith-Kettlewell Eye Research Institute (Crandall, Bentzen, and Myers,
1998; Crandall, Bentzen, Myers and Brabyn, 2001; Crandall, Brabyn, Bentzen, and Myers, 1999;
hereafter referred to collectively as SKERI research), 20 blind participants made a total of 80
crossings at four fixed-time signalized intersections in downtown San Francisco, both with and
without Talking Signs, which are receiver-based APSs. Intersection signal phases were pretimed,
so no pushbutton was required. There were nine measures, including measures of crossing timing
(safety), orientation (precision), and independence.

Marston and Golledge (2000) compared crossings by blind participants with and without
APSs, using the receiver-based APS system, Talking Signs, in a study investigating the use of
Talking Signs remote infrared audible signs for a number of transit tasks.

The effects of a pushbutton-integrated APS, a receiver-based APS manufactured by Relume,
and typical visual pedestrian signals without APS on the street crossing behavior of 24 totally
blind participants were compared by Williams, Van Houten, Ferraro, and Blasch (2005).

As part of a project on blind pedestrians at complex intersections, which was funded by the
National Eye Institute of the National Institutes of Health, a series of studies on crossings by
blind pedestrians with and without APS is in progress in four cities—Portland, Oregon;
Charlotte, North Carolina; Tucson, Arizona; and Cambridge, Massachusetts. Objective data on
measures of street crossing performance by 16 participants who were blind was obtained at two
complex signalized intersections in each city. Measures were similar to those used in the SKERI
research, including nine broad measures of crossing timing, orientation, and independence.

Results from all four cities are not yet analyzed, but slightly different analyses have been
reported in several articles. Results from preinstallation testing in two cities, Portland and

Charlotte, are reported by Bentzen, Barlow, and Bond (2004), hereafter referred to as NEI-2
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cities, and reports on three cities—Portland, Charlotte, and Cambridge—are reported by Barlow,
Bentzen, and Bond (2005), hereafter referred to as NEI-3 cities. Barlow, Bentzen, Bond, and
Gubbe (20006), hereafter referred to as NEI Portland pre-post, compare results of testing with and
without APS in Portland.

Problems with Specific Tasks at Signalized Intersections

Locating the Crosswalk

Pedestrians who are visually impaired use a variety of nonvisual cues and strategies to locate
crosswalks, none of which is absolutely reliable. Cues include proximity to the corner or to
traffic on the street parallel to the pedestrian’s direction of travel, location of curb ramps when
present, location of idling cars on the street to be crossed, and presence of other pedestrians.
When APSs are present, they may also be used as an indication of the location of crosswalks.

ACB and AER surveys did not include specific questions about locating the crosswalk. In the
Japanese survey, 78% of individuals indicated that locating the crosswalk was difficult at
intersections without APSs.

In the SKERI research, at locations without an APS, participants requested assistance in
locating the crosswalk at 19% of street crossings. Participants were permitted to begin a crossing
from any location that satisfied them, whether or not it was actually within the crosswalk lines.
On 30% of trials, subjects who located the crosswalk independently began crossing from outside
the crosswalk. (Participants were permitted to start crossing from any location so long as they
were in no immediate danger.)

The NEI-3 cities results indicated that participants started from outside the crosswalk area on
28.3% of crossings and requested or required assistance locating the crosswalk on 15% of

crossings.

Orientation (Aligning to Cross and Maintaining Alignment While Crossing)

Pedestrians who are visually impaired typically use a number of clues to help them align to
face the direction of travel on the crosswalk before beginning to cross. These include vehicular
sounds such as the direction of parallel traffic flow and the location of idling traffic on the street
to be crossed. Another good cue, or strong predictor, of the direction of the destination corner is

the direction pedestrians are traveling before they arrive at the starting corner. Additional cues



that are useful in familiar locations are walls, fences, hedges, grass lines, and objects near the
curb that have a straight surface that is either parallel or perpendicular to the direction of travel
across the crosswalk. The direction of slope of the curb ramp and the alignment of a truncated
dome detectable warning near the bottom of the curb ramp are not reliable indicators of the
direction of travel on the crosswalk, and when used either intentionally or inadvertently, they
may lead pedestrians who are visually impaired into the center of an intersection. Although there
are numerous clues to the direction of travel on the crosswalk, none of them alone or in
combination provide a definitive direction to pedestrians who are crossing at unfamiliar
crosswalks.

Two clues used to help pedestrians who are blind maintain their alignment while crossing are
the distance and direction of parallel traffic flow and the location of idling vehicles on the
perpendicular street. Even at familiar crossings these clues may not be sufficient to provide
positive guidance to pedestrians who are blind as they are crossing a street.

In the AER survey, 97% of O&M specialists who responded indicated that their students had
difficulty aligning to cross the street, while 66% indicated that their students sometimes had
difficulty knowing where the destination corner was. The most important reasons stated were
that traffic was intermittent or the intersection was offset. In the ACB survey, 79% of
respondents indicated that they sometimes have difficulty figuring out where the destination
corner is.

Respondents to the Japanese survey indicated that “direction taking at the starting position”
and “keeping direction while walking in the crosswalk™ were a problem, even with an APS.

The broadcast sound from speakers mounted on the pedestrian signal head has not seemed to
provide usable directional information. ACB and AER surveys indicated that pedestrians who
are blind are sometimes not able to localize the sound of an APS in order to use it for guidance
across the street (ACB, 6%; AER, 39%). Eighty-five percent of ACB respondents indicated that
they were sometimes confused by unexpected features such as medians or islands, while 64% of
O&M respondents indicated that their students had difficulty with medians or islands.

In the SKERI research, participants started crossing from an aligned position at 48% of
crossings without an APS and completed their crossings within the crosswalk on 58% of
crossings. In the NEI-3 cities research (without APS), participants started from an aligned

position on 73.4% of crossings. Participants requested assistance or required intervention for
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safety while aligning to cross on 10% of crossings. Of participants who aligned independently,

58.4% completed their crossings within the crosswalk.

Using Pushbuttons

At 90% to 95% of signalized intersections today, signal timing is constantly adjusting to
accommodate current vehicular and pedestrian traffic, and pedestrians are required to push a
button to actuate a pedestrian timing to cross the street. Unless a pedestrian pushes the button,
the “Walk” signal will not come on, and, when there is a green signal for parallel traffic, it is
timed to accommodate vehicular traffic, not pedestrians. A pedestrian who does not push the
button and who crosses with the green signal for parallel traffic may not have enough time to
cross the street. The vehicular signal timing may be as much as 20 s less than the pedestrian
signal timing (Barlow and Franck, 2005). Therefore it is very important that pedestrians who are
visually impaired use pushbuttons.

Blind pedestrians experience a number of problems with pushbuttons.

In the ACB and AER surveys, many respondents indicated that they or their students had
difficulty with pushbuttons (ACB, 90%; AER, 94%). The following reasons were given:

e Users couldn’t tell whether they needed to push a button.

e Users had difficulty locating the button.

e Users couldn’t tell which crosswalk was actuated by the button.

e The pushbutton was so far from the crosswalk that users couldn’t push the button and then
return to the crosswalk and align to cross before the walk interval began.

Uslan et al. (1998) also found that, with “bird call” type APSs, 27 legally blind participants
had major problems locating the pole and the pushbutton and determining which pushbutton was
for which crosswalk. Participants traveling with guide dogs experienced the most difficulty
locating the pole. Sometimes participants first located the incorrect button and subsequently
located and pushed the correct button after waiting and listening through one or more cycles.

The San Diego research also identified problems with locating the pushbuttons and poles
(Szeto et al. 1991a). Gallagher and Montes de Oca (1998) also noted this in research on

vibrotactile-only APSs.
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In the NEI-2 cities results, at crossings where pushbutton-actuation was required, participants
looked for, found, and pushed the button on only 16.3% of these crossings in Portland and none
(0%) of the crossings in Charlotte.

In research under NCHRP 3-62 (see NCHRP 3-62 Final Report and Bentzen, Scott and
Barlow, 2006), blind participants crossing at signalized intersections with APS in Tucson, but
without having any instruction in use or purpose of the APS, failed to even search for

pushbuttons at 29% of crossings.

Identifying the Onset of the Walk Interval

In the absence of an APS, pedestrians who are visually impaired rely on the stopping of
perpendicular traffic, followed by the onset of parallel traffic, to indicate the onset of the walk
interval. Pedestrians who do not quickly and accurately identify the onset of the walk interval are
likely to be delayed in starting to cross, may miss crossing on the first pedestrian phase, or may
begin crossing when the walk interval is not in effect. Complex geometry and intersection
signalization make the use of traditional clues to the onset of the walk interval unreliable.

Many respondents to the surveys indicated that they or their students sometimes had
difficulty knowing when to begin crossing (ACB, 91%; AER, 98%). The following reasons were
identified.

e The surge of traffic was masked by right turning traffic.
e Traffic flow was intermittent.
e The intersection was too noisy.

e The surge of traffic was too far away.

In the AER survey, 79% of respondents indicated that blind students sometimes had
difficulty determining the onset of the walk interval at intersections having exclusive pedestrian
phasing.

In the Japanese survey, 46% of respondents stated that “to take a timing to start” was difficult
without APS.

Uslan found that, at the control intersection without APS, which was considered the easiest to

cross without APS, 4 out of 15 participants began crossing during the “Don’t Walk™ interval.
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In the SKERI research, on 24% of trials when APS information was not available, blind
pedestrians requested assistance in knowing when to start crossing. On 34% of trials on which
they independently initiated crossings, participants began crossing during the flashing or steady
“Don’t Walk.”

The NEI-3 cities research found that pedestrians who were blind began crossing
independently during the walk interval on only 48.6% of crossings and completed crossings after
the onset of perpendicular traffic on 26.9% of crossings. The need for pushbutton actuation of
the walk interval affected the likelihood that participants would begin crossing during the walk
interval. On the pedestrian actuated crossings, participants began crossing during the walk
interval on only 19.5% of the crossings, compared with 71.7% of crossings where the pedestrian
phase was on recall (i.e., the pedestrian phase was included in every cycle).

Mean latency in beginning crossing (the time between onset of the “Walk™ signal or near-

side parallel traffic and the participant beginning to cross) was 6.41 s.

Problems with APS
The ACB and AER surveys were not limited to information about crossings that did not have

APS; they also had questions about APS volume and about confusion of tones.

Volume—The 1998 ACB and AER surveys reported the experience of pedestrians with
visual impairments in using APS that had “bird call” signals, bells and buzzers. There were
problems both with APS being considered too quiet and too loud. In the ACB survey, 45% of
participants considered signals to be too loud, while 71% considered them too quiet. In the AER
survey, 24% of participants considered signals to be too loud, while 52% reported that the

signals were too quiet.

When APS are too loud, and are at intersections that are close together, the APS for one
intersection may be heard from another, leading some pedestrians to incorrectly think they have
the walk interval. The surveys noted this problem (ACB—19%; AER 25%).

In addition, complex phasing can contribute to problems with APS volume. Uslan et al.
(1988) found that at one intersection with split phase timing, where the bird call signals for
parallel crosswalks had separate timing, three of 15 blind participants initiated their crossings

with the signal for the parallel crosswalk, walking into the paths of left-turning vehicles.
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Problems with APS: Knowing Which Street Has the “Walk” Signal—Researchers
particularly evaluated data from the AER and ACB surveys of blind pedestrians and O&M
specialists from California, whose experience with APS is almost exclusively with “bird call”
signals that are intended to provide unambiguous information regarding which street has the
walk interval. Many respondents indicated that they or their students sometimes did not know
which crosswalk had the walk interval (ACB, 68%; AER, 72%). The reasons cited included the

following.

e Users forgot which signal was associated with which crossing direction,
e Users didn’t know which direction they were traveling, and

e The intersection was not aligned with primary compass directions.

The San Diego research also indicated that blind pedestrians had difficulty remembering
which sound was for which crossing direction.

Recent research in the NEI project and the NCHRP Project 3-62 addressed this issue. (See
Chapter 3 in this guide.)

Problems with APS: Confusion of Tones with Other Sounds—Anecdotal evidence has
existed for some time that some birds in the United States have calls that are like the cheep sound
of some APSs, and that other birds may mimic this sound. This has led to confusion between
APS sounds, particularly the cheep sound and the sounds of birds.

AER and ACB surveys confirmed that blind pedestrians really do confuse the sounds of birds
with APS sounds. In the AER survey, 11% of respondents stated that their students had crossed
the street with an actual bird, and 10% stated that their students had not crossed because they
thought the signal was a bird. Uslan et al. (1988) and the San Diego research also noted this as a

problem.

Pedestrian Crashes

To obtain a rough measure of the incidence of intersection crashes and near crashes for
pedestrians who are visually impaired, the ACB survey asked respondents whether they had been
struck by a car at an intersection or whether their long canes had been run over. In the ACB
survey, 12 of 158 (8%) of respondents had been struck by a car at an intersection, and 45 (28%)

had had their long canes run over.
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Effect of APSs on Specific Crossing Tasks

Introduction

Since it is known that pedestrians with visual impairments have difficulty with many of the
tasks that, taken together, compose the action of crossing a street, it would be desirable to think
that APSs improve all measures of crossing at signalized intersections. To determine the extent
to which this is true, a number of research projects have obtained objective data comparing street
crossing with and without APSs on one or more of the following measures.
e [ocating the crosswalk,
e Aligning to cross and maintaining alignment while crossing,
e Use of pushbuttons,
e Identifying the walk interval,
e Delay before beginning to cross, and

e Independence in any or all crossings tasks.

Projects that have already been mentioned are SKERI research, NEI Portland pre-post, Uslan
et al. (1988), Marston and Golledge (2000), and Williams et al. (2005).

There are several additional studies that shed light on this topic. As part of NEI research, in
three different experiments, blind and blindfolded sighted participants made crossings at a
simulated intersection, in the presence of recorded traffic sound, to determine the effect on
crossing accuracy with signals composed of bird calls, percussive “toks,” a click train, or a
female voice (Wall et al. 2004). The signals, all of which were mounted at a height of 8 ft, came
either simultaneously from both ends of a crosswalk (typical practice), alternated from one end
to the other, or came from the far end of the crosswalk only. These researchers also compared
crossing accuracy when signals came from two parallel crosswalks (typical practice) or from a
single crosswalk. A further comparison was between “Walk” signals with a typical 7-s duration
versus a 7-s “Walk” signal followed by a locator tone.

Hulscher (1976) reported an estimate by Leith (personal communication) comparing starting
delay pre- and post-APS installation.

Wilson conducted a pre- and post-APS installation study of behavior of adult, nondisabled

pedestrians at one intersection.



Further, the research undertaken for NCHRP 3-62 contributed to the understanding of the

effects of APSs on specific crossing tasks.
Results of Research

Locating the Crosswalk

SKERI research found that starting crossing from within the crosswalk increased from 70%
to 97% with use of an APS.

NEI Portland pre-post research found significant increases in participants’ ability to begin
crossings from within the crosswalk at locations where pushbutton use was required and
pushbutton locator tones were installed. Preinstallation, 77% of crossings began from within the
crosswalk; postinstallation, 97% of crossings began within the crosswalk, indicating that locating
the crosswalk was significantly improved by the presence of a pushbutton-integrated APS

(Barlow, Bentzen, Bond and Gubbe, 2006)

Orientation (Aligning to Cross and Maintaining Alignment While Crossing)

APSs have some affect on aligning to cross, but results have not been as positive as desired.

On 48% of crossings in the SKERI research, where APS information was not available, blind
pedestrians were not facing directly toward the opposite corner when they started their crossing;
rather, they were facing somewhat toward or away from the center of the intersection. With the
use of receiver-based APSs, participants were well aligned when beginning 80% of crossings.

However, in NEI Portland pre-post research, alignment showed only a very small trend
toward improvement, with 70% of independent crossings starting from an aligned position
preinstallation and 84% postinstallation.

NEI research (Wall et al. 2004) found the presence of a locator tone during the second half of
the crossing had a positive effect on alignment.

In the NCHRP 3-62 research on device features, statistical analyses revealed no differences
in orientation attributable to device in Tucson, and only a few minor differences in Charlotte.
These differences are easily explained by unique characteristics of the given intersection or pole
placements, and taken together with the lack of findings in Tucson they suggest that none of the
differences in APS device features on different manufacturer’s APS had an important impact on

pedestrian orientation. (See NCHRP 3-62 Final Report, and Bentzen et al, 2006.)
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Various means of beaconing and providing directional information to blind pedestrians are
being investigated in the NEI research, including increasing the volume of the locator tone and
providing it from a directional speaker, and providing an orientation tone that involves increasing
the volume of the locator tone on the opposite end of the crosswalk before the crossing interval,
in response to a request. Data collection and analysis of results from these experiments are not

complete.

Using Pushbuttons

Data reported in NEI pre-APS installation testing (NEI-2 cities, NEI-3 cities) indicated that
blind pedestrians typically didn’t search for and use pedestrian pushbuttons at unfamiliar
intersections. In Portland, after installation of APS with locator tones (NEI Portland pre-post),
participants were not instructed to use the pedestrian pushbuttons, nor were they provided with
instruction about the fact that pushbuttons were needed to call the walk interval at some of the
crossings. However, the addition of pushbutton locator tones and the knowledge that an APS
might be installed resulted in participants looking for the pushbuttons on over 98% of crossings,
although looking for the pushbutton did not always result in finding and using the correct
pushbutton. Participants independently looked for and used the pushbuttons on 93% of the
crossings after pushbutton locator tones were installed. In the pretest situation, pedestrians had
looked for and used pushbuttons on only 16% of crossings.

NCHRP 3-62 research (see NCHRP 3-62 Final Report and Bentzen et al., 2006) reported that
while pedestrians who are blind do not typically use pushbuttons when making unfamiliar
crossings, after being made aware of the function of the pushbuttons to call the walk interval, and
hearing the demonstrator locator tones, 100% of participants in Tucson and Charlotte searched
for the pushbutton. Participants in both cities said they used the locator tone when locating the
pushbutton on most trials, regardless of device. However, the presence of a pushbutton locator
tone did not guarantee that participants would find and push the correct pushbutton. Errors in
finding the correct pushbutton were reported, leading to recommendations for instruction in
understanding and using tactile arrows, as well as maintaining orientation while looking for

pedestrian pushbuttons.



Initiating the Crossing

APSs have been found to positively affect measures of delay in beginning to cross, starting
crossing during the walk interval, and completing crossings before the onset of perpendicular
traffic.

Delay in Beginning to Cross—Hulscher (1976) cites a personal communication from Leith
(1975) in which Leith estimated that, following APS installation, delay in beginning crossings
was reduced an average of 2 to 3 s for all pedestrians.

Wilson (1980) in a pre- and post-APS installation study of adult nondisabled pedestrian
behavior at one intersection, found the following results:

e For pedestrians using the pushbutton, delay in beginning crossings was reduced by 20%,

from 2.7 sto 2.1 s.

e The time taken to cross by persons who started during the walk interval decreased by about

5%; crossing time for other pedestrians was unchanged.

e For pedestrians who arrived at the crossing during the flashing or steady “Don’t Walk” and
who waited to cross until the onset of the walk interval, the proportion who failed to
complete their crossings before the onset of opposing traffic was reduced by one-half, from

22% to 11%.

Williams et al. (2005) found that mean latency in beginning crossing without APS was more
than 5 s, which was reduced to 2.2 s with a receiver-based APS device with a tone “Walk”
indication and 3.8 s with a pushbutton-integrated APS using speech messages.

In NEI Portland pre-post research, in 144 crossings at two intersections, the weighted mean
starting delay for blind pedestrians without APS was 5.1 s, and after APS installation, the delay
was reduced to 2.9 s. Uslan et al, (1988) also found significant differences between speed of
crossing at control intersection and intersections where APS were installed; crossings at locations
with APS were completed faster.

Williams et al. (2005) assessed participants on total number of signal cycles missed before
crossing. Without APS, mean wait time was almost 2 full cycles, while with either type of APS,
the mean wait time was just over half a cycle.

In NCHRP research, different “Walk” indications have been found to affect latency to begin
crossing. (See NCHRP 3-62 Final Report, Chapter 2.)
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Starting During “Walk” and Completing Crossing Before the Onset of Perpendicular
Traffic—In SKERI research, participants began crossing during the walk interval on only 66%
of crossings without APS, but on 99% of crossings with APS.

In NEI Portland pre-post research, without APS the pedestrian-actuated crossings were
highly problematic for pedestrians who are blind. Preinstallation, participants began crossing
during “Walk™ on only 25% of crossings. Postinstallation, there was dramatic improvement in
participants correctly determining the appropriate time to start crossing, with 84% of crossings
initiated during “Walk.” Similarly, participants completed crossing after the onset of
perpendicular green on 50% of crossings preinstallation, with a significant decrease,
postinstallation to 12% of crossings completed after the onset of perpendicular green.

Furthermore, only 77% of decisions about when to start crossing were made independently
preinstallation, as opposed to 95% postinstallation. Preinstallation, the total number of crossings
where the individual independently determined a start time and actually began crossing during
the walk interval was less than a quarter of crossings. Postinstallation, with the addition of the
APS, there was a significant increase both in independence and in beginning to cross at the
appropriate interval.

For crosswalks where the pedestrian phase was on recall, the APS sounded at the beginning
of the walk interval, regardless of whether the pushbutton was used or not. The “Walk”
indication only sounded for the first 7 s of the walk interval, unless the pushbutton was pushed
again. Preinstallation, 70% of independent crossings began during the walk interval;
postinstallation, this increased to 100%.

Marston and Golledge (2000) found that at crossings without an APS, almost half (48%) of
the participants attempted to cross during the steady “Don’t Walk™ interval, a time recorded as
unsafe by the researcher. With access to the pedestrian signal information provided by an APS,

no participant started crossing at an unsafe time.

Effect of APSs on Independence and Confidence

Both independence and confidence affect the likelihood that people who are blind will cross
streets independently. Lack of independence and low confidence in ability to cross safely result

in lack of participation in normal community life.



Independence

Both the NEI research and the earlier SKERI research on which the method was based
measured independence on three street-crossing tasks both with and without APS—i.e., locating
the crosswalk, starting to cross within the walk interval, and completing the crossing. The NEI
research also measured independence on aligning to cross. The percent of crossings on which

participants were independent on each task is shown in Table C-1.

Task Without APS With APS
SKERI NEI SKERI NEI
Locating crosswalk 81% 81% 99% 95%
Aligning to cross NA 94.5 NA 97%
Starting to cross during WALK 76% 79% 100% 92%
Completing the crossing 81% 86% 97% 96%

Table C-1. Percentage of crossing tasks on which participants were independent.

Confidence

Marston and Golledge (2000) measured confidence in street crossing at intersections with
and without APSs. The range of responses for the no APS condition, by street crossing task, was
2.7 t0 3.5 (5 pt. scale; 1 = no confidence, 5 = very confident), while the range of responses by

task for the APS condition was 4.8 to 5.0.
Effect of “Walk” Signal Characteristics

Introduction

Both the Access Board Draft Guidelines for Accessible Public Rights-of-Way (revised
2005) and this APS Guide recommend using a rapid tick “Walk” indication. Research on
“Walk” signal characteristics, described in this section, formed the basis for that
recommendation.

It is important that any audible “Walk” signal be detectable and localizable, and, if it is a
speech message, it must also be intelligible. Two factors make it difficult to satisfy these
requirements. First, both detection and localization are influenced by ambient sound, especially

the sounds of vehicles. Second, any degree of hearing impairment makes it more difficult to
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detect and localize sounds and to understand speech. One might think that simply making the
“Walk” signal loud enough would overcome both problems. However, the problems are much
more complex.

Not only volume, but also the nature of the sound (that is, the spectral and temporal
characteristics) must also be taken into account. A body of research, reported below, describes
efforts to identify the characteristics of sounds or messages that make them detectable,
localizable, and intelligible. Some of this research particularly addresses detectability,
localizability, and intelligibility for people with hearing impairments.

There are also important limits to the amount of “Walk” signal noise that will be tolerated in
neighborhoods, and limits to signal volume that are based on Occupational Health and Safety
Administration (OSHA) requirements. Furthermore, if the “Walk™ signal is too loud, it may
make it difficult for pedestrians who are blind to hear the sound of vehicles that are about to
cross their path.

APS devices available today respond to ambient sound, providing “Walk” signals that are
louder when the ambient sound is high, such as when a large truck accelerates, and quieter when
the ambient sound is low, such as at night. This greatly increases the public’s acceptance of
APSs.

APS users must not only be able to detect the “Walk” signal and localize it, they must also be
able to quickly and unerringly determine which crosswalk the signal is for. The nature of the
signal and its location are critical in the performance of this important part of the street-crossing

task.
Results of Research

Hearing Loss and Blind Pedestrians

A majority of persons who are severely visually impaired are age 65 or older, and they
typically also have some amount of upper frequency, age-related hearing loss. In addition, the
incidence of hearing loss in people with visual impairments is higher than for the general
population because a number of causes of blindness also result in hearing loss.

Upper frequency hearing loss results in a decrease in the ability to localize sound and to

understand speech, particularly in noisy environments (Wiener and Lawson 1997).



Characteristics of Traffic Sounds

The sound produced by vehicular traffic is concentrated in the low frequencies, especially for
vehicles that are accelerating from a stop. The noise produced by accelerating vehicles is
approximately 10 dB louder than that of vehicles traveling at a constant rate of speed. The mean
intensity of accelerating traffic, measured from the position of a pedestrian waiting to cross
streets in residential and small business areas, was found by Wiener and Lawson (1997) to be 89
dB, equal to the maximum APS volume currently permitted by the MUTCD. (The 89 dB
maximum in the MUTCD was based on OSHA 8-hour exposure limits.) This means that signals

at their maximum permitted volume will sometimes be difficult to hear.

Detectability

Hulscher (1976) found that, because of the masking of high frequency signals by
predominantly low frequency traffic noise, and because a majority of blind pedestrians have
some upper frequency hearing loss, the optimal fundamental frequency of the “Walk™ tone is
between 300 Hz and 1000 Hz, and the tone should be composed of multiple short bursts of sound
to aid localization.

Staffeldt (1968), in research cited by Hulscher (1976), conducted extensive testing of APSs
at crossings where they were mounted on the pedestrian signal head and found that an 880 Hz
signal was most detectable in a background of traffic noise.

Hulscher’s recommendation and Staffeldt’s result was supported by Poulsen (1982), who
compared the noise spectrum of traffic as attenuated by windows to arrive at a recommended
signal frequency (880 Hz) that would not be largely masked by traffic noise, but would also not
transmit through windows and become a public annoyance.

In San Diego research, laboratory measurements of “birdcall” signals from Nagoya Electric
Works of Japan found that neither signal was highly directional. However, the cheep was more
detectable than the cuckoo. The cheep was produced by a continuous frequency variation with a
fundamental frequency base of 2800 Hz, and the cuckoo consisted of two frequencies with a
combined frequency base of 1100 Hz. (Currently available “cuckoo/cheep” signals may vary
from this manufacturer’s standard.)

Hall, Rabelle, and Zabihaylo (1996) worked with audiologists to develop a signal that

provided the most localizable melody for an accessible signal and recommended a melody that
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was composed of fundamental frequencies between 300 Hz and 1000 Hz, but including
harmonics extending to 7000 Hz.

In NEI research (unpublished data), Wall, Ashmead, Barlow, and Bentzen carried out a series
of experiments on detectability of “Walk” signal indications in a laboratory setting. Experiment 1
evaluated the detectability of signals in white noise, Experiment 2 evaluated the detectability in
traffic noise, and Experiment 3 evaluated detectability in traffic noise for subjects with age-
related hearing loss. Signals evaluated were an 880-Hz square wave, a bird chirp, a cuckoo, two
click trains, two percussive signals (“bink™ and “tok™), a four-tone melody, and female and male
voice signals.

Results indicated that audible signals of a more percussive nature with predominantly lower
frequencies were best heard in background traffic noise. In addition to one of the percussive
signals, participants with age-related hearing loss were better able to detect male voice signals.
Signals with a simple percussive nature tended to need less gain to be heard in noise, relative to
the levels necessary to be heard in quiet. In other words, percussive signals were more detectable
at lower volumes.

When asked their preference, most participants liked voice signals best, but all of the voice
signals needed more gain to be heard. Note that the measurement in these studies was the point at
which the signal was detected, not the point at which the message was easily understandable.
Intelligibility of voice messages was not evaluated or assessed by participants. The cuckoo and
chirp, most commonly used in the U.S. as an audible signal at the time of the study, required the

most gain to be detectable amidst background noise.

Localizability of “Walk” Signal

An additional factor, if audible pedestrian signals are to be used as beacons to guide
pedestrian with visual impairments across a street, is how well signals can provide directional
information. Laroche, Giguere, and Poirier (1999) compared localization of cuckoo and cheep
signals to localization of 4 four-note melodies varying in fundamental frequencies, harmonics,
note duration, and temporal separation between notes. In combined objective and subjective
testing, the cheep and a melody with minimal harmonics were found to be less localizable than
the cuckoo and the other three melodies. In a follow-up study, Laroche, Leroux, Giguere and

Poirier (2000) compared the typical cuckoo-cheep sounds used in Canada with a cuckoo having a



lower fundamental frequency and the melody that was recommended as a result of their 1999
research. In both studies, the signal was 36 s long (much longer than typical U.S. “Walk”
indications) and the measurements were in a simulated pedestrian corridor in a quiet
environment. In situations with actual traffic sounds, the cheep was found to result in
significantly greater veering and longer crossing times than any of the other signals, which did
not differ from each other.

In NEI research, Wall, Ashmead, Bentzen, and Barlow (2004) found no significant
differences in localizability among several disparate signals including cuckoo, chirp, “tok,” and
voice messages when tested in research that involved multiple crossings of a simulated street, in
the presence of recorded vehicular sound. The five signals used were representative of signals in
wide use or that showed promise for directional beaconing. None of the analyses indicated any
systematic differences between the five signals. Further experiments focused on presentation

mode and signal location, rather than signal sound characteristics.

Speech “Walk” Indications

Several APS systems used in the United States are capable of producing directly audible
speech messages, either from a speaker that is integrated into the pushbutton housing or from a
speaker at the pedestrian signal head. When demonstrations are given indoors, to an audience for
whom English is the predominant first language, APSs with speech messages are considered by
many people to be especially user friendly . However if messages are not correctly understood by
users, APSs with speech messages, especially speech “Walk” indications, can lead to
catastrophe.

Intelligibility of speech messages is influenced not only by the relationship between signal
volume and ambient sound, but also by the nature of the message, how familiar the hearer is with
the English language, and any kind of hearing impairment that the user may have.

Understanding Speech in Noise—Listeners with normal hearing require that speech be 15
dB louder than background noise for intelligibility to reach 90% (Killion 1999). This means that,
in order to be intelligible, speech messages should be louder than tone indications. The effect of
that louder sound level on the ability of blind pedestrians to hear other sounds in the intersection,
or the effect of the louder sound level on nearby neighbors, may limit the acceptability of speech

messages. At this time, the MUTCD and Draft PROWAG limit the output of APSs to 5 dB
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above ambient sound, except when special actuation requests a louder beaconing signal for a
single pedestrian phase. As noted in the section on detectability, speech messages can be
detected in traffic sounds, but that does not guarantee that they can be understood.

Speech “Walk” Message Structure and Wording—Bentzen, Barlow and Franck (2000)
conducted research to obtain information from stakeholders regarding the structure and content
of speech messages for APS “Walk” messages and for “pushbutton information messages” that
are available only during flashing and steady “Don’t Walk.” “Walk” messages convey that the
“Walk” signal is on and provide the name of the street being crossed. Pushbutton messages
provide intersection and crosswalk identification information, and may also provide information
about unusual intersection signalization and geometry.

The research utilized an expert panel of stakeholders, who prepared a survey composed of
sample messages to rate, as well as items to determine respondent understanding of messages.
The survey was administered to people who are visually impaired, O&M specialists,
transportation engineers, and APS manufacturers.

Speech “Walk” messages should provide pedestrians who are blind with information that is
similar to the information being provided to pedestrians who are sighted. The message should
not be worded in a way that seems to provide a “command” to the pedestrian. For example,
“Cross Howard Street now” would not be an appropriate message.

Messages also should not tell users that it is “safe to cross.”

Research resulted in recommended messages for the walk interval, which include beginning
with the name of the street being crossed—for example, “Broadway, Walk sign is on to cross
Broadway.” Recommended messages are included in Chapter 4 of this guide.

Effect of Speech Messages on All Pedestrians—Van Houten, Malenfant, Van Houten, and
Retting (1997) found that redundant information conveyed by audible pedestrian signals
increases the attention of all pedestrians to turning traffic and may contribute to a reduction in
pedestrian-vehicular conflicts and crashes at signalized intersections. Their research in
Clearwater, Florida, used prototype speech message technology in which speech messages were
broadcast from the pedestrian signal head. When the pedestrian pushbutton was pressed, the
message was ‘“Please wait for ‘Walk’ signal.” The message “Look for turning vehicles while

crossing [street name]” began 200 ms before “Walk™ signals were illuminated.
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The signal also gave participants who were blind precise information about the onset of the

walk interval and about which street had the walk interval.
Accuracy and Speed in Identifying “Walk” Indication for a Given Crossing

Introduction

Both the Access Board Draft PROWAG and this guide emphasize the importance of
installation location for APS. Installation location is critical for accurate and fast
identification of which crosswalk has the “Walk’ signal. Research on the “Walk’ signal
location and tone, described in this section, was the basis for that recommendation.

APSs must provide unambiguous information regarding which crosswalk has the “Walk”
indication. A pedestrian who mistakes the signal for one crossing at a corner for a signal for the
other crossing is at risk of making a crossing when vehicular traffic has the right-of-way and
pedestrian crossing is not permitted. A two-tone system such as cuckoo/cheep has long been
assumed to provide unambiguous information; however, San Diego surveys and Uslan et al.
(1988) noted problems with such systems. ACB and AER surveys confirmed that there were
numerous problems with it.

Speed in identifying the “Walk” signal for the desired crossing is related to delay in starting
to cross. The most desirable signal from this perspective is one that is quickly identified,
enabling users to initiate crossings promptly, and to finish crossing before the onset of

perpendicular traffic.

Results of Research
In NEI research, Ashmead, Wall, Bentzen, and Barlow (2004) investigated the effects of
location of APS speakers on accuracy and speed in identifying the correct crosswalk (see Figure

C-1 for APS positioning used in research), using typical placements seen in the United States.
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Figure C-1. Positions and headings of loudspeakers and pedestrians at each corner in NEI
research. (Figure from Ashmead et al., 2004) Note: The question to the pedestrian always
was, “Which has the “Walk’ signal, the crosswalk straight in front of you or the one to
your right?” Corner 1: loudspeakers near curb, on outside of crosswalk line. Corner 2:
loudspeakers near back edge of sidewalk, on outside of crosswalk line. Corner 3:
loudspeakers near curb but facing across pedestrian’s position. Corner 4: loudspeakers

near back edge of sidewalk mounted on the same pole. (Figure is not drawn to scale.)

Under the most typical signal mode, simultaneous presentation from both ends of the
crosswalk, the most accurate performance occurred when signals were placed close to the curb
line, near the side of the crosswalk that was furthest from the center of the intersection (see
Corner 1 in Figure C-1). The pedestrian could easily tell which of the two loudspeakers at the
corner was active because each loudspeaker was close to the position of the pedestrian waiting to
cross at the associated crosswalk. Note that this was true despite the fact that both signals on the
corner had the same sound. Other arrangements of loudspeakers resulted in somewhat worse

performance. Accuracy at Corner 3 was poor, with participants answering correctly on only 25%
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of trials in the simultaneous presentation condition and 50% of trials in the alternating
presentation condition.

There was no evidence that response time differed across the four corners—that is, for
different speaker arrangements. This suggests that the inaccurate judgments made from Corner 3
about which crosswalk had the “Walk™ signal did not reflect uncertainty, but rather were

mistakes of which the participants were largely unaware.
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(Not to scale) Pole

Figure C-2. Optimal location of pushbutton-integrated APS.

Figure C-2 illustrates the recommended placement of APS devices in relation to the
crosswalk provided in the APS synthesis in 2003. This arrangement was based on the NEI
research described above. However, the panel for the NCHRP Project 3-62 asked for additional
research to determine if use of two poles at each corner was necessary, or if installation of two
devices on one pole could result in accurate and fast identification of which crosswalk had the
“Walk” indication.

Both the location of pushbutton-integrated APS and various associated signals were
investigated under NCHRP Project 3-62 at an intersection in Portland, Oregon. (See Figure C-3
for the location of APSs on each corner and the sounds associated with each.). Ninety

participants who were blind, who had low vision, or who had cognitive disabilities made all eight
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approaches to a four-way intersection, were asked to push the button for to cross the street in

front of them, and then to indicate when the “Walk” signal came on for the street in front of

them. (Participants did not cross the street except as they were guided from one corner to the

next.) (See NCHRP 3-62 Final Report and Scott, Myers, Barlow, and Bentzen, 2006.)
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Figure C-3. Locations of pushbutton-integrated APS and associated “Walk™ signals in

NCHRP 3-62 research.

Results indicated that where pushbutton-integrated APSs were mounted on separate poles,
near the crosswalk line furthest from the center of the intersection, approximately 3 ft from the
curb line, and approximately 10 ft apart, accuracy in judging when the correct crosswalk had the
“Walk” signal was significantly better than when APSs were located according to other criteria

(see Corner C, Figure C-3). On Corner C, participants in the totally blind and legally blind
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subgroups indicated that the street in front of them had the “Walk” signal, when in fact the
“Walk” signal was to cross the street beside them, in only 7.55% of trials. For all other tested
arrangements, the same participants made this type of error in at least 26.9% of trials. Responses
to the onset of the correct “Walk” signal were also significantly faster at Corner C.

For the two subgroups with the least vision, use of two different tones, when APS speakers
were located on the same pole, resulted in errors in determining which street had the “Walk”
interval on 50% of trials. Even when APSs were located on two separated poles, accuracy in
identifying the onset of the correct “Walk™ signal was significantly greater when both APSs on
the same corner used the same tone (rapid tick) than when the two APSs used two different tones
(cuckoo and rapid tick).

Speech "Walk™ messages, when two APSs were located on the same pole, were also
evaluated in this research. Speech messages resulted in a much lower error rate than two tones
(19% versus 50%); however, locating the APSs on two separate poles and using the same tone
on each for the “Walk” indication resulted in an error rate of less than 4%. Locating the APS
speakers close to the crosswalk being signaled resulted in much better accuracy in identifying
which street had the walk interval than variation in “Walk™ indications.

The research recommended use of the rapid tick “Walk” indication because it produced the
fastest and most accurate responses regarding which crosswalk has the “Walk” indication. This
recommendation was in conjunction with recommendations for specific locations for the APS.

Participants who had enough vision to see the pedestrian signal (identified in the study as
persons with low vision or cognitively impaired) reported that they used the visual signal.
However, the results for these groups are in the same direction as the results for the two
subgroups with the least vision. It thus appears that the participants who could see the visual
pedestrian signals might nonetheless have been influenced by the APS pole arrangement and
signal sound.

In research comparing devices having various features, conducted in Tucson and Charlotte
under NCHRP Project 3-62, (see NCHRP 3-62 Final Report; Barlow et al., 2005; Bentzen et al.,
2000), there were three types of “Walk” indications used in the devices—speech messages,
birdcalls (cuckoo-cheep), and the rapidly repeating tone indication (rapid tick). Once pedestrians
understood the crossing signal, the rapid tick provided the best cue in terms of starting to cross

quickly in both cities. The faster response to the rapid tick signal confirms results of previous
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research on pushbutton location and nature of “Walk” signal, in which responses were faster to

the tick than to two different tones or to speech messages.
Research on Source of “Walk” Signal

Introduction

Signals typically installed in the United States have provided a loud beaconing “Walk”
indication simultaneously from both ends of the crosswalk, and usually from two parallel
crosswalks at the same time. As shown in the ACB and AER surveys, pedestrians who are blind
often have difficulty if they try to use the APS to indicate the direction of travel on the associated
crosswalk. Research has taken place in Canada, Japan, and the United States on the effect of

source of the “Walk” signal on accuracy of aligning to cross and of making actual crossings.
Results of Research

Presentation Mode—Simultaneous, Alternating, and Far Side

Stevens (1993) and Tauchi, Sawai, Takato, Yoshiura and Takeuchi (1998) tackled the
problem of improving localization of “Walk™ signals (beacons) by varying the source of the
sound. They found that blind pedestrians could cross more quickly and with less veering when
the “Walk” signal alternated back and forth from one end of the crosswalk to the other.

Laroche et al. (2000) confirmed the superiority and subjective preference for an alternating
signal for beaconing at a simulated intersection, but found no advantage of the alternating signal
when data were collected at an intersection with steady traffic on both streets. This was true for
all tones tested (chirp, cuckoo, low cuckoo, and melody). It may have been that blind participants
had good directional information from vehicular sound at the intersection or it may have been
related to the shorter duration of the APS sound when installed at the intersection. In the
previous testing at a simulated intersection (in quiet), the “Walk™ signal continued for 36 s, more
than the time required for participants to complete the entire crossing. Testing at the simulated
intersection was also in a quiet environment.

Poulsen (1982) reported more accurate walking in a simulated crossing setting with a far end
signal, than when a signal came simultaneously from both ends, and that far end signal was

regarded favorably by a group of blind pedestrians in a field test at a real intersection.
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Tauchi, Takami, Suzuki, Kai, Takahara, and Jajima (2001) examined the effects of
alternating “Walk” signals in which the sounds from both ends of a 60-ft-long crosswalk at the
top of a T-intersection with alternating “Walk™ signals were different. Participants were better
aligned and maintained alignment better with the APS with different tones at the end of the
crosswalk than with the APS having the same tone at the end of the crosswalk.

Wall et al. (2004) compared the usefulness of auditory signals in guiding crossing behavior
in three signal presentation modes—simultaneous, alternating, and far side only. In several
experiments, blind adults and blindfolded sighted adults crossed a simulated crossing with
recorded traffic noise approximating street sounds. Audible signals were presented
simultaneously from both ends of the crosswalk, alternating from one end to the other, or from
the far end of the crosswalk only. The signals continued only for the typical U.S. “Walk™ interval
of 7 s, stopping when participants were approximately halfway across the simulated street.

The principal findings were the same for blind and sighted participants and applied across a
range of specific signals (e.g., chirps, clicks, voices). Crossing was more accurate when audible
signals came only from the far end of the crossing, rather than the typical practice of presenting
signals simultaneously from both ends. Alternating the signal between ends of the crossing was
not helpful. However, providing a locator tone at the end of the crossing during the pedestrian
clearance interval improved crossing accuracy. These findings offer less promise for the
usefulness of the alternating signal mode, especially when the findings for single versus dual
crosswalks are considered. In previous studies, only one crosswalk was signaled, but this
research compared signaling a single crosswalk versus two parallel crosswalks in two
experiments. Errors were lower in the alternating mode than the simultaneous mode, but only
when a single crossing was signaled. The customary practice of signaling two parallel crossings

at the same time seemed to draw participants somewhat toward the center of the intersection.

Research on Other APS Features

Previously described research has also looked at other specific features of APSs,
including the pushbutton locator tone. The following sources are referred to: NCHRP
Project 3-62 research; Barlow et al. 2005; Bentzen et al., 2006; Poulsen, 1982; San Diego

research; and Williams et al., 2005.

C-28



Pushbutton Locator Tones

Pushbutton locator tones are a standard feature of almost all pushbutton-integrated APSs in
use worldwide. In the United States, they are standardized to repeat once per second, and are to
be audible only 6 to 12 ft from the pushbutton unless there is special actuation to raise the
volume during the following pedestrian phase (Manual on Uniform Traffic Control Devices 2003
4E.09; Guidelines for Accessible Public Rights-of-Way, revised 2005). Pushbutton locator tones
inform blind pedestrians that they need to push a button to actuate a “Walk” signal and/or
pedestrian timing. Because the sound comes from the pushbutton, it indicates the location of the
pushbutton.

Bentzen, Barlow, and Gubbe (2000) compared the speed of blind pedestrians on locating and
walking to an APS with a pushbutton locator tone (880 Hz square wave, with multiple
harmonics, 3 ms attack time, 15 ms sustained tone) at three repetition rates and three loudness
levels relative to traffic sound along an eight-lane artery in Los Angeles. Best performance was
with a repetition rate of once per second and loudness of 2 to 5 dBA above ambient sound

measured at 1 m from the locator tone speaker.

Tactile Arrow

Tactile arrows aligned in the direction of travel on the associated crosswalk are features of all
known pushbutton-integrated APSs in use worldwide. Arrows vary in size and location on the
APS. Some are on the pushbutton, some are on the vertical face of the housing, and some are on
the top (horizontal) surface. The length of the arrow varies from approximately 1.5 in. to 2.5 in.;
stroke thickness varies from approximately 0.09 in. to 0.25 in.; height above the surface varies
from approximately 0.16 in. to 0.25 in.

The only research on usefulness of the tactile arrow for establishing crossing alignment was
done in Denmark by Poulsen (1982). The “arrow” tested was a rod on top of the APS that was
approximately 2.5 in. in length, 0.25 in. in width, and 0.25 in. high, with a bump indicating the
far side of the crossing and additional bumps indicating the presence of islands or medians, if
any. Alignment was equal with or without use of the arrow. The size and graspability of this
unique arrow, as well as its location on the top of the APS, are thought to make it a better

indicator of direction than smaller, nongraspable arrows and those mounted on the vertical face
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of the APS. The failure to find any positive effect on alignment indicates that such an arrow (or
probably any arrow) should not be considered a primary cue for alignment.

Nonetheless, tactile arrows do serve the important purpose of indicating the crosswalk with
which a particular APS is associated. Research under NCHRP 3-62 (See Final Report and
Bentzen et al., 2006) found that increased familiarity with tactile arrows in Tucson and Charlotte
resulted in an increase in use of tactile arrows, with arrows actually on the pushbutton being used
more frequently than arrows that were not on the pushbutton itself. While participants looked at
the incorrect (not desired crossing) arrows at 28 trials in Tucson, after extensive familiarization,
they then found and pushed the correct pushbutton on all of these trials. In Charlotte, while there
was a decrease in use of the wrong pushbutton following extensive familiarization, use of the
wrong pushbutton on some trials remained. Under the same research, subjective responses
indicating preference for various features indicated strong support for use of a tactile arrow to

identify the correct pushbutton.

Vibrotactile Indications

Most pushbutton-integrated APSs worldwide have vibrating tactile arrows or other surfaces
that vibrate during the “Walk” interval. The vibration is required by pedestrians who are deaf-
blind to inform them that the “Walk” signal is on. It is also used by some pedestrians without
hearing loss to confirm which crosswalk has the “Walk” signal, especially in very noisy
conditions.

Because it is necessary for pedestrians who are deaf-blind, as well as helpful for blind
pedestrians in some situations, a vibrotactile “Walk™ indication is required along with an audible
“Walk” indication in the Draft Guidelines for Accessible Public Rights-of-Way. A signal having
vibrotactile indication only is not permitted. An APS that is vibratory only gives no indication of
whether there is a pushbutton, or where the pushbutton is located, and it gives no audible
directional guidance.

Gallagher and Montes de Oca (1998) surveyed blind pedestrians who were familiar with
vibrotactile signals that did not have audible “Walk™ indications and on which a vibrating arrow
was located on a horizontal surface above the pushbutton. They found the vibrotactile signal to
be well liked. In field research, they also found that use of the vibrotactile indication resulted in

accurate crossing timing.
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Tactile Map of the Crosswalk

Maps of the crosswalk are standard features of pushbutton-integrated APSs in Sweden, are in
wide use in countries where Swedish devices are used, and are required in Austria for all APSs
regardless of the equipment manufacturer (see Chapter 4 for photos and more information).
There does not appear to be any research on the legibility or effectiveness of these maps of the
crosswalk, but they do have the potential to enable users who are unfamiliar with a particular
crosswalk to anticipate such characteristics as the number of vehicular lanes in each direction,
and the presence of islands or medians, rail tracks, and bicycle lanes.

In NCHRP 3-62 research (see final report and Bentzen et al., 2006), one of four devices
compared had a tactile map of the crosswalk. Mean ratings of participant agreement in Tucson
and Charlotte with the statement “The crossing map was useful and easy to understand” were
4.00 and 4.17, respectively, on a 5-point scale (5 = strongly agree). However, even when they

were thoroughly familiar with the map, only 9 of 40 participants used it across the two cities.

Pushbutton Information Message

On some pushbutton-integrated APSs, an optional feature is a speech message that comes
from the pushbutton either whenever the button is pushed, or whenever the button is pushed and
held for an extended time (see extended button press, above). This message always begins with
the word “Wait,” as it comes on only during the flashing and steady “Don’t Walk™ intervals. The
next information identifies the intersection and the street to be crossed. The recommended format
for this message is “Wait, to cross Howard at Grand.” Additional information may be provided
regarding unusual signalization (e.g., split phasing) or geometry (e.g., narrow median in the
roadway).

In research conducted under NCHRP 3-62 (NCHRP 3-62 Final Report, Chapter 3; Bentzen et
al., 20006), three of four devices used in field research in Tucson and Charlotte had pushbutton
information messages. On all three devices, the pushbutton had to be depressed for at least 3 s to
actuate the full pushbutton information message. One device did not have the standard
pushbutton information message when used in Tucson. The objective measure most closely
related to the pushbutton information message was only whether participants used the extended
button press, which actuated the pushbutton information message; it was not possible to observe

whether participants actually understood or used the information provided by the pushbutton
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information message. However, when asked to rate the extent of their agreement with the
statement “The pushbutton information message was easy to understand,” the mean ratings for
each city were above 4.0 on a 5-point scale (5 = strongly agree), indicating that the message was

usually understood.

Extended Button Press

Additional features on pushbutton-integrated APSs may be actuated by an extended button
press. These features include a pushbutton information message, a louder (beaconing) signal, and
extended crossing time.

Noyce and Bentzen (2005) found that it was unusual for pedestrians to push pushbuttons for
as long as 1 s. Therefore an extended button press of only 1 s is being standardized to actuate any
optional features that are available at an APS.

In NCHRP 3-62 research (NCHRP 3-62, Final Report, Chapter 3; Bentzen et al, 2006) the
extended button press feature was included on three of four types of APSs. The extended button
press was little used except following familiarization with each device. The extended button
press was used on 65% to 85% of crossings in Tucson and Charlotte following familiarization to
device features. This may indicate that specific information and training are necessary for
pedestrians who are blind, if use of the extended button press is expected. Desirability of a
pushbutton information message as well as beaconing, both of which were actuated by an

extended button press, was supported by subjective data.

Audible Beaconing

An optional feature on some currently available APSs is audible beaconing, which is usually
actuated only by an extended button press. Beaconing is provided by a louder signal during the
next pedestrian phase. The beacon is intended to aid initial alignment and crossing within the
crosswalk.

In NCHRP 3-62 research (NCHRP 3-62 Final Report, Chapter 3; Bentzen et al, 2006), one of
four devices tested had the audible beaconing feature. On this device, the “Walk™ signal and
subsequent locator tone increased in volume for the next pedestrian phase following a button
press of at least 3 s. No objective measure of the use of audible beaconing could be made. The
only measure possible was use of the extended button press feature that also actuated a

pushbutton information message. However, when asked to rate the extent of their agreement with
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the statement “The louder signal was helpful,” the mean responses for Tucson and Charlotte
were 3.86 and 4.00, respectively, on a 5-point scale (5 = strongly agree), indicating that this
feature is desirable.

Additional research on the usefulness of APS for alignment and crossing within the
crosswalk is provided in the section on effect of APS on specific crossing tasks (results of

research: orientation).
Other Concerns and Needs

Engineering Concerns

Noyce & Barlow (2003) investigated problems reported with the interface between APS
devices and signal controllers to determine whether there were systemic problems with the
APS/controller interface. Most problems were found to be installer errors or wiring problems that
had already been corrected by the manufacturer by the time research was conducted.

While the adjustment of the volume of the APS is critical for neighborhood acceptance and
for usability by pedestrians who are blind, it continues to be an issue in many jurisdictions. In
NCHRP 3-62 research on effect of device features (NCHRP 3-62 Final Report) researchers
found that it was not possible to adjust all devices to have the same perceived loudness, despite
extensive efforts and adjustments and involvement by manufacturers’ representatives. Perceived
loudness is not amenable to objective measurement and is influenced by conditions such as wind,
humidity, precipitation, and nearby reflective surfaces.

APS devices, as with much new technology, have continued to generate maintenance and
engineering concerns. As part of NCHRP 3-62 research, devices that were installed for human
factors testing were monitored for a year by signal maintenance staff (see NCHRP 3-62 Final
Report, Chapter 7). Concerns were expressed about more failures than expected, particularly of
the vibratory feature of the devices. Manufacturers were said to be responsive to concerns and
were continuously modifying devices to provide better durability.

Case studies of devices installed in cold weather areas were also developed as part of Project

3-62 (see NCHRP 3-62 Final Report, Chapter 6).
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Training Needs

In NCHRP 3-62 research in Tucson and Charlotte, experimenters observed that some
participants did not have adequate information or techniques for using pushbuttons and APS
devices in crossing streets and many did not have good information and understanding about the
complexity of intersection signalization. Of concern to researchers were comments from some
participants (prior to any explanation or training in the use of APS) who seemed to be trying to
use the fact that the locator tone was sometimes louder in response to ambient sound as a “Walk”
indication. These participants generally did not look for or push the pushbutton, but heard the
audible locator tone and, without knowledge of locator tones and their function, made an
assumption that it was some kind of “Walk” indication. This misunderstanding of ambient sound
adjustment and the locator tone could lead to dangerous crossings. Where APSs with locator
tones are installed, it may be necessary to make a concerted effort to provide information about
the devices to individuals in the community.

The major reason for the tactile arrow is to enable users to identify which street the
pushbutton controls. Many participants in NCHRP 3-62 research and in NEI research needed to
be shown the arrows on the devices to understand which way the arrow pointed. Use of the
tactile arrow and the incorrect pushbutton presented a very different picture in Charlotte than in
Tucson. In Tucson, participants who looked at the arrow on the incorrect pushbutton always
correctly rejected the incorrect pushbutton. However, in Charlotte, even after familiarization,
participants looked at the arrow on the incorrect pushbutton and failed to reject it in 20% of
trials. This confusion in using the correct pushbutton seemed to be related to participants’ lack of
strategies to maintain their orientation; some would completely turn to face the street parallel to
their travel path while examining the arrow on the device, then push the button and line up to
cross the parallel street. Strategies for looking for pushbuttons and aligning to cross need to be

taught.

Need for Additional Research

At a meeting in September 2005, the project panel for NCHRP 3-62 developed the following
list of issues for additional research:
e Guidance on the need for pushbutton APS on side streets.

e Wayfinding/beaconing (NEI project may address this need).
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e Location/size/color of tactile arrow.

e Speech message clarity (consistency, programming and downloading messages, standardized
library).

e Tactile map (consistency, availability, info on median refuge, guidelines).

e Cold weather issues (future follow-up on case studies, comparison study).

e Tone types (acceptability to nearby residences, which are appealing).

e APS effect on general pedestrian population (perhaps tie-in to tone acceptability study).

e Sound volume (best response to ambient sound, range and speed of response, range of
decibel levels).

e Beaconing (volume, duration after press).

e Combining speech message and tones.

e Audible message during flashing “Don’t Walk™ (tone versus speech, countdown).

e Design of curb ramps (use in orientation/wayfinding, integration with signal design, effects

on pole location).
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Purpose of the Prioritization Tool

Municipalities responsible for the installation and operation of traffic signals are often
required to make decisions about the use of accessible pedestrian signals. In many cases, there is
a need to prioritize existing signalized intersections for APS installations. Two such cases
include
e where the number of requests exceeds the funding available in a given fiscal year, and
e where transition plans for making intersections accessible are being completed and decisions

must be made about the order of installations.

This prioritization tool provides practitioners with the means to take observable
characteristics of a pedestrian crosswalk and produce a score that reflects the relative crossing
difficulty for pedestrians who are blind or visually impaired. This scoring system enables a
prioritization of APS installations within a jurisdiction.

The information regarding prioritizing intersections for installation of APS is not intended
for application to new or reconstructed intersections. In new construction or reconstruction
projects, it is appropriate to consider the Draft PROWAG as the best guidance available at this
time. This guidance states that in new construction, APSs should be installed wherever

pedestrian signals are installed.

Understanding How Blind Pedestrians Cross at Signalized Intersections

Before discussing how intersection and crosswalk characteristics affect the travel of blind
pedestrians, it is important to understand how blind and low vision pedestrians travel. This
section gives an overview of this issue.

At any given time, people who are blind or visually impaired can travel and cross streets
using a human guide; a long, white cane to identify and avoid obstacles; using a guide dog guide;
special optical or electronic aids; or no additional aid. Whatever aid is used, street crossing is
composed of a number of tasks.

1) Locating the Street —First, pedestrians who are blind must determine when they reach a
street. This is typically accomplished using a combination of cues, including the curb or slope of

the ramp, traffic sounds, and detectable warnings.



2) Street Recognition —Next, blind pedestrians recognize or determine which street they
have come to. This information is only occasionally provided in any accessible format, so
pedestrians who are visually impaired develop a mental map and keep track of where they are
within that map, usually by counting blocks and street crossings. Assistance may be sought from
other pedestrians.

3) Intersection Assessment—Next, pedestrians who are blind obtain critical information
about intersection geometry, including the location of the crosswalk, the direction of the opposite
corner, the number of intersecting streets, the width of the street to be crossed, and whether there
are any islands or medians in the crosswalk. Vehicular sounds, where there is a stream of traffic
on each street at the intersection, are used to infer intersection geometry.

Pedestrians with visual impairments also need to identify the type of traffic control system at
an intersection. This may be determined by listening to traffic patterns through several light
cycles and searching the sidewalk area for poles with pushbuttons. However, it has become
difficult or impossible to determine the type of traffic control at many intersections by listening.
The inability to determine whether a crosswalk is pedestrian actuated may result in failure to use
pedestrian pushbuttons and in crossing at times other than the pedestrian phase.

4) Cross the Roadway —After determining the geometry of the intersection, aligning to face
towards the destination curb, determining that the intersection is signalized, and having pushed a
button (where necessary), pedestrians who are blind must recognize the onset of the walk
interval. In the most common technique utilized for crossing at signalized intersections,
pedestrians who are blind begin to cross the street when there is a surge of through traffic on the
closest side of the street parallel to their direction of travel. Once pedestrians who are blind have
begun to cross the street, they must maintain a heading toward the opposite corner. Turning
traffic can make it difficult to establish a correct initial heading, and in the absence of traffic on
the parallel street, pedestrians who are blind may veer toward or away from the intersection.

Optimal crossing conditions occur when crossing right angle signalized intersections with a
moderate but steady flow of traffic through the intersection on each leg with a minimum of
turning movements.

Pedestrian actuation requires blind pedestrians to locate and push a pushbutton and then cross
on the next pedestrian phase to be assured of having enough time to cross. Blind pedestrians

have three types of problems at these locations:



e They cannot wait through a light cycle to assess and refine their heading by listening to
vehicular trajectories before crossing at the next pedestrian phase, because they have to
locate and push the button again (and reestablish their heading).

e At alocation with little vehicular traffic, even if pedestrians who are blind know there is a
pushbutton and use it, they may not be able to detect the onset of the walk interval if there is
no through traffic on the street parallel to their crossing.

e Blind pedestrians may not be aware that there is a pushbutton and/or they may be unable to
locate the pushbutton. In addition, some locations do not include a pedestrian phase, and at
times when vehicular volume is low, there may not be enough time to cross the street.

In the past 20 years, significant changes in intersection geometry, signalization, driver
behavior, and automotive technology have affected the ability of blind travelers in the United
States to obtain the information they need to cross streets independently and safely. Traffic
clearing the intersection also commonly overlaps the pedestrian phase by as many seconds as the
duration of the walk interval. In such cases, blind pedestrians will first perceive the pedestrian
phase, and then initiate crossing after the onset of the pedestrian change interval. These changes
have increased the requests for APSs by blind pedestrians. Municipalities and states need a
documented procedure to respond to such requests as required by the program access

requirements of the Americans with Disabilities Act.

Overview of Prioritization Tool Worksheets

The prioritization tool includes three separate worksheets that should be used for rating each
intersection (blank forms included are included later in this appendix). The first worksheet is the
intersection worksheet and is used for describing characteristics of the intersection as a whole,
including space for a sketch of the intersection. The second worksheet is the crosswalk
worksheet and is used for describing the features associated with each crosswalk at the
intersection. A separate crosswalk worksheet should be completed for each crosswalk at the
intersection. Each of these forms includes variables that either provide an assessment of level of
difficulty that may be present for pedestrians who are blind or provide an indicator of the level of
pedestrian activity in the vicinity of the intersection. The variables are further defined in the

latter sections of this document. Each form also includes space for additional comments to be



provided. Finally, a supplemental form is provided for those locations where more drawings or

additional notes may be required.

Scoring System

The APS prioritization tool provides a score for an individual crosswalk. Higher scores
indicate a greater priority for APS installation. Lower scores indicate a lower priority for APS.
There is no particular score that indicates whether APS should be installed or not. The scores are
intended to provide a relative prioritization scheme among a group of crosswalks.

The system of scoring is based on the premise that it is the individual crosswalk that is
critical, as opposed to the intersection as a whole. Therefore, priorities for installation
should be established on the basis of individual crosswalks, rather than complete
intersections. Jurisdictions may choose to install APS at all crosswalks of an intersection when
installing them at one crosswalk. However, the intent is to rank and consider each crosswalk
separately. If a scoring system were used that is based on the combined score of all crosswalks at
an intersection, a very difficult crosswalk for blind pedestrians combined with three crosswalks
that are relatively easy could result in low ranking for the intersection as a whole. Such an
intersection-based system could result in critical crosswalks being missed on a priority list.

The total score for a crosswalk is calculated as the sum of the individual crosswalk score and
the intersection score. The intersection worksheet includes the intersection worksheet score in
the bottom right corner. The total crosswalk scores are found in the bottom right corner of each
of the crosswalk worksheets. Each crosswalk worksheet includes the crosswalk worksheet score
and the intersection worksheet score (transferred from the intersection worksheet), which are
added together to get the resulting total crosswalk score. The total crosswalk scores can be listed

on the cover sheet for quick reference.

Intersection Worksheet Sketch
The intersection worksheet includes space for a simple sketch of the intersection being rated.
At a minimum, the sketch should capture the following:
e Crosswalk location and orientation, including skew and any change in direction (each one
should be labeled—e.g., A, B, C, and D) for correct reference to the crosswalk worksheets.
e Location of pushbuttons and other signal features.

e Geometrics, such as islands and lane configuration.



Additional sketches and notes, as required, should be recorded on the wupplemental

worksheet.

Intersection Worksheet Variables

Configuration

Pedestrians who are blind or visually impaired use the sound of traffic moving beside them
as an alignment cue and as a cue for determining when the traffic signal changes. Therefore, the
number of approaches to an intersection and the geometric configuration affects the difficulty of
crossing. A standard four-leg intersection with perpendicular approaches is the easiest
configuration. If those approaches are offset while still controlled by the same signal, the
crossing becomes more difficult as it becomes harder to recognize the parallel traffic flow from
the minor street. T-intersections are more difficult for similar reasons. Crossing the top of a T-
intersection can be problematic due to the fact that the simultaneous traffic flow is from the stem
of the T and is either turning right or left. Intersections with more than four legs can also result in
ambiguous traffic flow cues for pedestrians with visual impairments.

Mid-block signalized locations are most difficult for blind pedestrians because there is no
traffic stream parallel to the crosswalk to provide an audible cue. Given this, signalized mid-
block crosswalks receive the highest point value in the configuration category (14 points). Since
completing the remainder of the worksheets for a mid-block crossing may prove confusing, the

categories that apply to a mid-block crossing have been listed in Table 1 .



Table 1. Applicable Variables for Mid-Block Crﬁossings

Applies to Mid-Block

Intersection Worksheet Variable Crossing?
Configuration Yes
Signalization Yes, Actuated
Transit Facilities Yes

Distance to Facilities for Visually Impaired Yes

Distance to Major Ped Attraction Yes

Applies to Mid-Block

Crosswalk Worksheet Variable Crossing?
Crosswalk width Yes
Posted Speed Limit Yes
Curb radius > 25 feet No
Islands or medians Yes
Transverse slope No
Apex curb ramp No
Channelized right turn island No
Skewed crosswalk No
Pushbutton actuation required Yes
Non-concurrent WALK interval No
Leading Pedestrian Interval No
Timed for crossing to median island Yes
RTOR permitted No
Leading protected left turn No
Protected right turn overlap No
Channelized right turn under signal No
Off-Peak Traffic Presence Yes
Pushbutton location Yes
Requests for APS Yes
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Signalization

The sequence of phases at a signalized intersection and other features of the signal operation,
such as interval lengths and actuation-only phases, affects the ability of a blind pedestrian to
determine when it is appropriate to cross. This information is captured in two places. The
signalization variable captures information about the general signal operation that may affect the
difficulty of crossing any or all streets. The crosswalk signalization variable on the crosswalk
worksheet captures details about the signal operation that impact a particular crosswalk.

The following signalization options are given on the form. The user should select the option
that has the highest point value AND applies to the intersection of interest. For example, if an
actuated intersection has an exclusive pedestrian phase, then the user should select only
“exclusive pedestrian phase”, since that option has a higher point value than actuation.

Pretimed —Pretimed signalized intersections are the easiest for a blind pedestrian to
understand, since the phase sequence and intervals remain the same in every cycle.

Actuated —Actuated signals are more difficult for blind pedestrians since the interval timing
may change or phases may be skipped on each cycle. In addition, some actuated signals require
the pedestrian to find and push a pushbutton to obtain a “Walk” interval. Note: This intersection
signalization variable is intended to capture actuation associated with vehicular traffic.
Pedestrian actuation is captured within the crosswalk signalization variable on the crosswalk
worksheet.

Split phasing (on either street) —The auditory cues of split phasing can provide confusing
information. Split phasing on the street parallel to the crosswalk can lead a blind pedestrian to
believe they have the “Walk” interval because the cross street traffic is stopped and they hear a
surge on the parallel street, not knowing that left-turning vehicles may be present.

In the image on the left in Figure D-1, a pedestrian going north on the east crosswalk (bottom
right corner) will have the “Walk” indication. A pedestrian going north on the west crosswalk
(bottom left corner) will have “Don’t Walk” since the northbound left turning traffic has a
protected turn. Without APS, if a blind pedestrian on the bottom left corner hears the northbound
through traffic, they might assume that they have the “Walk™ indication and cross the street —
presenting a potentially dangerous conflict with northbound left-turning traffic which has a

protected turn.
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Figure D-1. Split phase illustration.

Split phasing on the street to be crossed can also be confusing in that the left-turning traffic
onto the parallel street may be mistaken for the parallel street traffic surge. This variable does not
include leading protected left turns; that signal feature is covered as a crosswalk-level variable.

Exclusive pedestrian phase —An exclusive pedestrian phase forces all vehicular traffic at an
intersection to stop. It is much more difficult for a blind pedestrian to determine the onset of a
walk interval when there is no vehicular movement and thus no surge of traffic. A lull in traffic
flow may be perceived as the onset of the “Walk.”. However, a lull in traffic may also be
perceived as gaps in traffic or changes between phases, rather than the onset of an exclusive
pedestrian phase.

Where RTOR is permitted in combination with exclusive pedestrian phasing, an intersection
may never be quiet enough for pedestrians who are blind to be sure that the pedestrian interval
has begun. If they cross at such intersections independently, they are likely to begin crossing
well into the pedestrian clearance interval. Additional points should be added for RTOR

(separate variable described below) when present.
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Transit Facilities Within a Block (~ 0.12 mi) of Intersection—Any Leg

The availability of transit facilities within close proximity to an intersection will increase the
likelihood of blind pedestrians, as well as sighted pedestrians, crossing at that intersection. The
probability increases as the number of stops and routes increases, with the greatest probability
occurring when there is a major transfer facility present, such as a transit mall or rail station. The
levels on the prioritization tool account for transit activity by recording the number of routes that
have stops within a block of the intersection. A single route will most likely be on the major
street of an intersection. Multiple routes may include multiple major-street routes or a

combination of major- and minor-street routes.

Distance to Facility Providing Services to the Blind or Visually Impaired

The closer a facility for persons who are visually impaired is to an intersection, the more
likely it is that pedestrians who are blind or visually impaired will need to cross at that
intersection. Facilities that fall into this category include an adult rehabilitation center, library for
the blind, residential school for the blind, offices of rehabilitation counselors, and other centers
providing services for people who are blind or visually impaired.

Knowing the locations of these facilities will be difficult for any transportation department
without good communication with the blind community. It is the responsibility of the department
and the blind community to maintain a working relationship with each other. Organizations such
as regional associations for the blind would be able to inform the department of any new schools

or facilities that provide services to persons who are blind or visually impaired.

Distance to Major Pedestrian Attractions

The intent of this variable is to serve as a surrogate measure for pedestrian usage at the
intersection without having to make pedestrian counts. Most agencies simply do not have such
counts or the resources to acquire such. Major pedestrian attractions include, but are not limited
to major shopping areas, major cultural venues, educational campuses, recreational areas and
medical facilities. The designation of “major attraction” will depend on the characteristics of the
municipality. The idea behind this variable is that higher pedestrian activity will increase the
chance of blind or visually impaired pedestrians crossing at the intersection, which would

increase the need for APS.



Crosswalk Worksheet Variables

Crosswalk Width

Crosswalk width is defined as the curb-to-curb measurement taken at the midpoint of the
crosswalk. A longer crosswalk increases the potential that pedestrians who are blind will veer
out of the crosswalk, as well as making it more critical for the blind pedestrian to start as quickly
as possible after the onset of the walk interval. In the case of a channelized right turn island, the
crosswalk length should be measured from curb to island (Figure D-2). Widths less than 40 ft

receive no points.

Figure D-2. Diagram A demonstrates the crosswalk width measurement of a standard
crosswalk. Diagram B demonstrates crosswalk width measurement of a crosswalk at a

channelized right turn lane.

Speed Limit (Street Being Crossed)

The higher the speed of the vehicles on the street being crossed, the lower the probability of
avoiding an incident should a visually impaired pedestrian mistakenly step into the street, and the
higher the probability of injury should a crash occur. Since operating speeds are not always
available, the posted speed limit can be used as a surrogate measure. Speed limits of 20 mph and

lower receive no points.



Approach/Crosswalk Geometrics
There are several geometric factors at a crosswalk that can negatively impact upon the ability
of a blind pedestrian to safely cross the street. Each of the factors on the form under this heading

1s defined below.

Curb Radius > 25 ft (Either Corner)
It is more difficult to establish an initial correct heading where curb radii are wide. Incorrect

headings can result in pedestrians who are blind walking toward the center of the intersection.

Islands or Medians

Raised or painted crossing islands and medians can confuse blind pedestrians during their
crossing, slow or delay their crossing, affect crossing alignment, and generally make the crossing
more difficult. Points should be added for any median or island, painted, raised, or cut-through,
that crosses the crosswalk, particularly when the crosswalk changes direction at the island.
Islands that are present for channelized right turns are taken into account in the

“channelized right turn island” factor.

Transverse Slope on Crosswalk (Cross Slope)

Crosswalks with a severe cross slope (> 5 %) can lead to veering toward the downhill side by
a blind pedestrian during the crossing. Depending on the direction of the cross slope, they could
either veer into the intersection or into the approach leg. A beaconing APS may counter this

tendency to veer.

Apex (Diagonal) Curb Ramp (Either Corner)

Where the slope of the curb ramp is not aligned with the direction of travel on the crosswalk,
blind pedestrians may misalign for the crossing and walk into the flow of parallel traffic. This
misalignment most commonly occurs with “apex” curb ramp configurations (Figure D-3). This
apex configuration occurs when the corner only has one ramp that points toward the center of the
intersection, usually for the purpose of serving two perpendicular crosswalks. If the corner has
two ramps that each serves one crosswalk, the corner has a perpendicular ramp configuration

(Figure D-4).



Figure D-3. Photo and sketch of an apex ramp configuration.

Figure D-4. Photo and sketch of a perpendicular ramp configuration.

Channelized Right-Turn Lane Island

Crossings at a channelized right-turn lane normally require the pedestrian to cross to the
island in one direction, reorient themselves, and then complete the crossing in a different
direction (see Figure D-5). This direction change is potentially confusing to blind pedestrians.
Most of the right-turn lanes where such islands are present are unsignalized. Therefore, an APS
will not be installed for the right-turn lane crossing unless a traffic signal is being added. The

APS installation that should be considered at these locations is on island for the crosswalks that



cross the through travel lanes. The locator tones, as well as the “Walk™ interval tones and speech
messages, on an APS device under these conditions may assist the visually-impaired pedestrian

with the reorientation that is required to find the correct crosswalk.

Note: Islands and medians separating traffic lanes in the middle of the road are taken into
account by the “islands or medians” variable. If the right-turn lane is signalized, refer to

the “channelized right turn lane under signal control” variable.

Figure D-5. Crosswalks at a channelized turn island.

Skewed crosswalk

If the direction of travel on a crosswalk is different from the direction of travel on the
approaching sidewalk (is skewed), the consequence of failure to establish a heading toward the
opposite corner is often that blind pedestrians will walk toward the center of the intersection and
into the path of parallel traffic.

The degree of skew can vary from crosswalk to crosswalk. Skew, in this case, is not defined
by the angle at which the streets intersect. If a blind pedestrian walking a straight line from the
approaching sidewalk is headed toward parallel traffic lanes, the crosswalk is skewed (see
crosswalk A in Figure D-6). If the blind pedestrian would end up deviating from the crosswalk
but would still arrive at the opposite corner, the crosswalk is not defined as skewed for this rating

tool (see crosswalk B in Figure D-6).
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Figure D-6. Crosswalk A is defined as skewed because a pedestrian following the sidewalk
line is headed toward the parallel traffic Crosswalk B is not skewed because a pedestrian

following the sidewalk line is headed toward the opposite corner.

Skewing can also occur at crosswalks where the pedestrian walk signal only gives enough
time for the pedestrian to reach a median. In this case, the blind pedestrian must be able to find
the median to wait for the next signal cycle. A skewed or bent crosswalk may cause the

pedestrian to miss the median. In this situation, the crosswalk is defined as skewed (Figure D-7).

Figure D-7. This crosswalk is defined as skewed because it is timed for median crossing

(two-stage), and a blind pedestrian might miss the median due to the bent crosswalk.



Determination of skew should not consider the island of a channelized right turn (Figure D-
5). Although crossing from curb to curb may involve a crooked path due to a direction change at
the island, this disadvantage is already accounted for in the fields relating to channelized turn

islands.

Pedestrian Signal Control
The ability of a pedestrian who is visually impaired to safely cross at a crosswalk can be
impacted by the walk interval timing and other pedestrian signal control features. Each of these

factors is defined below.

Pushbutton Actuation Required for “Walk”

At unfamiliar intersections, pedestrians who are blind have no way to know pedestrian
actuation is required unless there is an APS with a locator tone. Therefore, pedestrians who are
blind are unlikely to use pushbuttons at unfamiliar intersections and are more likely to cross
relying only on the cue of traffic surge, whether or not it corresponds to the onset of the walk
interval. Even if the parallel traffic surge is interpreted correctly, the green phase timing may not
be sufficient to allow a pedestrian to safely cross the street. The problem is compounded when
the pushbutton is not right beside the probable location of a pedestrian who is waiting to cross;
this may require pedestrians who are blind or visually impaired to repeatedly leave their chosen
starting location and heading and push the button again, and then return to their chosen starting

location and reestablish their heading.

Nonconcurrent Walk Interval

Some signal timing plans at multileg intersections display the pedestrian “Walk” signal at a
different time than the green phase for adjacent parallel traffic (
Figure D-8). Pedestrians who are blind or visually impaired will typically assume that the walk
interval will begin with the onset of through traffic on the parallel street. Without an APS, they

will not know the appropriate time to cross at such locations.



Traffic with green is
not parallel to
pedestrian’s path

WALK signal is on
for pedestrian

Adjacent parallel traffic is
stopped for red and does
not provide audible cue for
pedestrian

Figure D-8. Pedestrian crosswalk with nonconcurrent “Walk” interval.

Leading Pedestrian Interval—LPI (with Parallel Street Green)

The LPI permits pedestrians parallel to a traffic stream to move prior to the vehicles
receiving a green signal, with a goal of allowing pedestrians to “claim” the crosswalk space prior
to vehicles that may be turning right (Figure D-9). Unfortunately, this treatment creates a
scenario in which blind pedestrians are unable to detect the beginning of the walk interval if
there is no audible indication. Subsequently, they may begin crossing only when the parallel
traffic starts, which may be too late in the pedestrian phase and at a time when drivers are not

expecting them.



Figure D-9. Leading Pedestrian Interval (source: Insurance Institute for Highway Safety).

Timed for Crossing to Median Island

On wide streets with medians or crossing islands, blind pedestrians cannot easily determine
whether the “Walk” signal is intended to allow them to cross the entire street or only to the mid-
point. Without an APS providing an audible cue at the median, blind pedestrians are unable to
recognize that they must stop there, which may place them in a high-risk situation. The MUTCD
states: “Where the pedestrian clearance time is sufficient only for crossing from the curb or
shoulder to a median of sufficient width for pedestrians to wait, additional measures should be

considered, such as median-mounted pedestrian signals or additional signing.” (MUTCD 2003)

Vehicle Signal Control

The types of signal phases available for vehicle traffic can greatly impact upon the ability of
the pedestrian who is visually impaired to understand the audible cues from the traffic surges of
various movements and make correct decisions about when it is appropriate to cross the street.

Each type of signal phasing that may lead to this ambiguity is defined below.



Right-Turn-On-Red (RTOR) Permitted (on Parallel Street)

The allowance of RTOR on the parallel street may create a false audible cue for the blind

pedestrian

(

Traffic perpendicular
to the pedestrian path
has the green

Vehicle making a right turn on red
gives the false impression that the
pedestrian's parallel traffic has the
green

Pedestrian phase is
/ DONT WALK
u

— | Blind pedestrian might
ﬂ begin crossing while

cross street traffic has
the green signal

Figure D-10). Vehicles turning right after stopping may be interpreted as indicating the onset of

the parallel green phase, and pedestrians who are blind or visually impaired may begin to cross

the street at the wrong time. RTOR vehicles also make it harder to audibly recognize the onset of

the parallel traffic movement.

Traffic perpendicular
to the pedestrian path
has the green

Vehicle making a right turn on red
gives the false impression that the
pedestrian’s parallel traffic has the
green

Pedestrian phase is
/ DONT WALK
u

— | Blind pedestrian might
begin crossing while
cross street traffic has

the green signal




Figure D-10. Right turns on red can mislead blind pedestrians.

The allowance of RTOR during an exclusive pedestrian phase also sends mixed signals. If
vehicles are turning, blind pedestrians may not be aware that they have a walk interval. If they do
recognize it, there may be a delayed initiation of crossing which means they may not begin

crossing on the walk interval and may still be in the street during the “Don’t Walk™ interval.

Leading Protected Left-Turn Phase (on Parallel Street)
It can be difficult for a blind pedestrian to audibly distinguish between the surge of traffic at

the beginning of a protected left-turn phase and the beginning of the through traffic phase

(

Pedestrian phase is
DONT WALK

Traffic surges from leading left
turns give the false impression
that pedestrian’s parallel
through traffic has the green.

Blind pedestrian might
begin crossing while left
turning traffic has the
protected green

Figure D-11). The moving cars of the leading left-turn phase may also mask the sounds of the
parallel through traffic beginning to move, particularly if the protected left-turn interval is
followed by a permissive left-turn interval.

Note: Points are not given for lagging left-turn phases, which are much better for a blind
pedestrian. With a lagging left-turn interval, the through traffic on the parallel street is the first
vehicular maneuver after traffic stops on the cross street. The onset of the walk interval usually
occurs at the same time and allows all pedestrians, including blind pedestrians to initiate the
crossing. The pedestrians are then typically clear of the intersection by the time the lagging left-

turn interval begins.

D-20



Pedestrian phase is
DONT WALK

Traffic surges from leading left
turns give the false impression
that pedestrian’s parallel
through traffic has the green.

Blind pedestrian might
begin crossing while left
turning traffic has the
protected green

Figure D-11. Leading protected left turns can mislead blind pedestrians.

Protected Right-Turn Only Phase (on Parallel Street)
The surge of traffic by right-turning vehicles using a protected right-turn phase may be
incorrectly interpreted as the beginning of the parallel through traffic surge and the simultaneous

onset of the walk interval (Figure D-12).
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Left-turning vehicle has
a protected turn arrow

Vehicle turning on
protected right turn gives
false impression that the
pedestrian’s parallel
traffic has the green

Pedestrian phase is
DON'T WALK

Blind pedestrian
might begin crossing
while left turning
traffic has the
protected green

Figure D-12. Protected right turn phase can mislead blind pedestrians.

Channelized Right-Turn Lane under Signal Control

Turning vehicles at channelized turns are typically under yield control. They must stop only

if there is traffic approaching intersection the cross street or if a pedestrian is in the crosswalk.

However, at some channelized right-turn lanes, vehicles are controlled by a signal that prohibits

turns if the signal is red (Figure D-13). Without an audible indication, a blind pedestrian will not

know that traffic at the channelized turn lane is under signal control and may attempt to cross

when the traffic has a green signal. This confusion of priorities may lead to an unsafe crossing.
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Channelized turn
lane is controlled
by signal head

Figure D-13. Channelized turn lane under signal control.

Note: The point values for this factor are for the “signalization” component only. A
channelized right-turn lane that is signalized will also receive points under “Channelized

right turn island”.

Off-Peak Traffic Presence

Traffic volume may impede or assist visually impaired pedestrians. Traffic flow that is very
light or erratic (which most often occurs in off-peak periods) makes it difficult to use traffic
sound to recognize signal changes. In such cases, audible signals can help to determine the onset
of the walk interval. While many municipalities may have turning movement counts or average
daily traffic counts, it is not a simple or uniform process to translate these numbers into a
meaningful measure for assessing off-peak traffic presence. Instead, this variable is scored on the
basis of the proportion of time that at least two vehicles are present at the beginning of a green
phase in through lanes that are parallel to the path of the pedestrian.

Note that traffic presence in this category refers to traffic that is parallel to the crosswalk and
passes straight through the intersection. If there is no through traffic at the intersection (no lanes
continuing straight), there is no reliable traffic available for the blind pedestrian to use as a cue
that the walk interval has begun, and the crosswalk would get a rating of “None” and receive the
maximum number of points. An example of such a configuration is a T-intersection (Figure D-

14).
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Figure D-14. Crosswalks A and B, across top of the T, at a T-intersection, have no parallel
through traffic. In contrast, Crosswalk C has parallel through traffic.

Noting the number of signal cycles with two or more through vehicles over 5 to 10 cycles
during the off-peak should be sufficient for determining the percentage for scoring this variable.

The levels provided on the worksheet reflect the results that may be acquired in such an exercise.

Distance to Alternative APS Crossing

If there is another signalized crosswalk with APS in close proximity to the intersection being
rated, the intersection should receive a lower score (lower priority for APS) than a similar
intersection where there is no nearby crossing alternative.

If an alternative accessible crossing is present and scored as such, care must be taken to
ensure that the alternative crossing meets the need of the blind traveler by getting them to/from
the destination. Just because a crossing is close, it may not always be in a location that helps get
the person to their destination. A local orientation and mobility specialist or a pedestrian who has

requested an APS can assist with making this determination.

Pedestrian Pushbutton Location (Either Corner)
Section 4E.09 of the MUTCD provides guidance on where pedestrian pushbuttons with APS
should be located as follows:
A. Adjacent to a level all-weather surface to provide access from a wheelchair, and where there
is an all-weather surface, wheelchair accessible route to the ramp;
B. Within 1.5 m (5 ft) of the crosswalk extended;
C. Within 3 m (10 ft) of the edge of the curb, shoulder, or pavement; and

D-24



D. Parallel to the crosswalk to be used. (MUTCD 2003)

The crosswalk worksheet provides for points to be added if the location of pedestrian
pushbuttons on either side of a crosswalk does not meet either B or C above. In essence, this
variable will give an intersection with poorly located pushbuttons a higher priority for the
installation of APS over an intersection with properly located pushbuttons (assuming all other
characteristics of the two intersections are the same). Poorly located pushbuttons create much
greater difficulty for blind pedestrians in terms of being easily accessible, being positioned in a
manner to provide alignment cues, and being located close enough to the curb to be pushed and

then cross on the same cycle.

Requests for an APS

Requests for an APS may come from a pedestrian who is visually impaired or from an
orientation and mobility professional. These requests are usually very specific—the individual
needs to travel from their home to their workplace and needs to cross this street using this

crosswalk. Such requests should increase the priority for APS.
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Blank Prioritization Tool Worksheets

On the following pages are blank forms that may be reproduced for use in the field when
evaluating intersections and crosswalks. There are three separate forms to be used at all
intersections—an intersection worksheet, crosswalk worksheet, and supplemental form—as well

as a cover sheet for easy reference of the crosswalk scores.
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Prioritization Tool for Installation of Accessible Pedestrian Signals
Cover Sheet

Location:

Evaluator:

Evaluation Date:

Evaluation Summary
Enter total crogswalk score or MAA

Zrosswalk A Total Score

Zrosswalk B Total Score

Crosswalk C Total Score:

Crosswalk D Total Score:

Crosswalk E Total Score:

Crosswalk F Total Score:

Crosswalk G Total Score:

Crosswalk H Total Score:

For each crosswalk, the total score is the
intersection score added to the score
frorn the individual crosswalk worksheet.

Draft Version

Mational Cooperative Highway Fesearch Program
FProject 3-62 Guidelines for Accessible Pedestrian Sighals

20086

Figure D-15. Cover Sheet of APS prioritization tool.
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Figure D-16. Intersection worksheet of APS prioritization tool.
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Figure D-17. Crosswalk worksheet of APS prioritization tool.
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Prioritization Tool for Installation of Accessible Pedestrian Signals, HCHRP 3-§2, 2006

Suppiemental Worksheet

Location:

Supplemental Sketch

Supplemental Motes

Figure D-18. Supplemental worksheet of APS prioritization tool.
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Examples of Completed Prioritization Tool Worksheets

The following two examples show how the prioritization tool would be used to rate two
crosswalks. The first example is a crosswalk that would be relatively easier for pedestrians who
are blind or visually impaired. The second example is a crosswalk that would be relatively

difficult.

Example Crosswalk 1

This example uses the APS prioritization tool to rate a crosswalk at an intersection in a dense
urban area. Both streets of the intersection are fairly narrow and have 35 mph speed limits. The
signal is pretimed. Figure 5-1 shows an overhead view of the intersection, with the crosswalk of

interest outlined.

Figure D-19. Overhead view of Crosswalk 1 (© Google Earth 2005).

The first worksheet deals with the intersection characteristics (Figure D-20). The total
intersection score was zero, since the intersection was a simple four-legged configuration with a
pretimed signal and was not located near transit facilities, facilities for the visually impaired, or

major pedestrian attractions.
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Figure D-20. Intersection worksheet for Crosswalk 1.

The second worksheet deals with the crosswalk (Figure D-21). Points were given for the

following reasons:

The crosswalk width is 50 ft. The worksheet range of 40-59 ft earns one point.

The posted speed limit on Prospect (the street being crossed) is 35 mph. This earns three
points.

The traffic on Broadway (the parallel street) is constant, thereby giving constant audible cues
for the pedestrian. This variable earns only one point.

There is another APS-equipped crosswalk within 0.25 mi. Thus, the crosswalk being rated

earns two points in this category.
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Figure D-21. Crosswalk worksheet for Crosswalk 1.

There are no characteristics of this crosswalk that would qualify under the sections for
“Approach/Crosswalk Geometrics,” “Pedestrian Signal Control,” or “Vehicle Signal Control.” In
addition, the pushbutton poles are located close to the curb and within the crosswalk lines
extended and there have been no requests for an APS at this crosswalk; both receive zero points

on the prioritization scheme.

The crosswalk worksheet score is seven points. When added to the intersection score of zero
points, this yields a total crosswalk score of seven points. In practice, this score of seven points
would be compared to other crosswalks under consideration for APS installations. Those

crosswalks with the highest scores would have the highest priority for APS.
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Example Crosswalk 2
This example rates a crosswalk at a large intersection of a major arterial and a minor side
street. The crosswalk of interest is on the east leg (highlighted in Figure D-22; shown at street

level in Figure D-23).

Figure D-22. Overhead view of Crosswalk 2 (©Google Earth 2005).

Figure D-23. Street view of Crosswalk 2.

The first worksheet deals with the intersection characteristics (Figure D-24). Points were
given for the following reasons:
e The signal is actuated but also uses split phasing, which is a higher point value than
actuation, so the intersection gets the six points for split phasing. Split phasing is a less

commonly used signal design, and the typically heavy turning movements make it harder to
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effectively use the traffic movement cue to determine signal changes. APS would provide a
definitive cue to the onset of the walk interval for pedestrians who are unable to see the
pedestrian signal.

e There is a single bus route on the main street, which earns another point. The presence of
public transit increases the likelihood that visually impaired pedestrians will travel at this

intersection, thereby increasing the priority for APS.
There are no facilities specifically providing services for individuals who are visually

impaired or major pedestrian attractors within 0.5 mi, so no points are given for those categories.

The total intersection score is seven points.
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Intersection Prior

Tool for 10f

Pedestrian Signals, NCHRP 3-62, 2006
Intersection Worksheet

Location:

-~ Z L7y, = _ o .
::,FHTRAL 7 LGP URME /N}EJ‘#-AND
Sketch: See instructions for information to include. Label Configuration (select one) Points [ Score
crosswalks as A, B, C, D, etc. 4-leg 0 | o
4-leg offset 3 |
Fleg (TorY) 3 B
5 or more legs | 12
Midblock location [ 14 ]
Signalization* (select one)*™ | Points | Score
Pre-timed 0
Actuated (semi or fully) 2
Split phasing [ [
Exclusive ped phase B |
Transit Facilities within a block
A 4 (~ 1/8 mile) of the intersection -
Y all legs (select one)
S Points | Score
~ No transit facilities 0
A Single bus route 111
P Multiple bus routes 3
\ i / % % Transit mall/rail station 5
NoeLans \\ \wm / ‘r\‘\\‘ _ _ _
= X S //i* o~ = \,_’ Distance to Facility for Visually
- pia Impaired (select one) Points | Score
g > 26001t (-1/2mile) 0| o
7 \ < 2600 ft (~1/2 mile) 4 |
< 1300 ft (~1/4 mile) 6 |
< 650 ft (~1/8 mile) 8
< 300 ft 10
Other Intersection Level Issues
( Distance to Major Pedestrian
. { P Attraction (select one) Points | Score
__»Ph-l.' ?-ﬂaw-m_s) > 2600 ft (~1/2 mile) ¢ | o
< 2600 ft (~1/2 mile) | 2 "y
< 1300 ft (~1/4 mile) 3
< 650 ft (~1/8 mile) 4
< 300 ft 5
* For intersections only. Signalized midblock locations
are accounted for under Configuration.
** Select the option with the highest point value that
applies to the situation,
Intersection Worksheet Score: 7
(sum of scores on this page)

Figure D-24. Intersection worksheet for Crosswalk 2.

The second worksheet deals with the crosswalk (Figure D-25). Points were given for the

following reasons:

e The crosswalk width of 110 ft and speed limit of 45 mph on the main street earn the

crosswalk four and five points, respectively. Wider crosswalks and faster traffic increase the

crossing difficulty and risk to visually impaired pedestrians, and an APS may help expedite

their crossing.

e The curb radius on one of the corners bordering the crosswalk is greater than 25 ft, so one

point is given in the geometrics category. Larger curb radii create orientation problems for

visually impaired pedestrians that may be decreased with the use of an APS.
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e The signal requires pushbutton actuation for the pedestrian “Walk™ signal, so four points are
given for the pedestrian signalization category. An APS locator tone would help a pedestrian
who is visually impaired recognize that there is a pushbutton at that crosswalk and help in
locating the pushbutton.

e Right-turn-on-red (RTOR) is permitted at the crosswalk, so two points are given in the
vehicle signal control category. RTOR may produce misleading traffic cues, and an APS
would provide a definitive cue of the appropriate time to cross.

e During off-peak hours, there was enough parallel traffic to provide audible cues (two or more
vehicles per cycle) about 75% of the time. This earns two points.

e There is not an alternative APS crosswalk within 0.5 mi, so four points are given towards the
prioritization of an APS installation at this crosswalk.

e The pedestrian pushbutton at one end of the crosswalk is located more than 10 ft from the
curb, which is contrary to the recommendations in Section 4E.09 of the MUTCD. Three
points are given for this drawback, since a correctly installed APS would position the push
button closer to the curb which facilitates orientation alignment for blind and visually

impaired pedestrians.

The crosswalk worksheet score is 25 points. When added to the intersection score of seven
points, this yields a total crosswalk score of 32 points. In practice, this score of 32 points would
be compared with scores for other crosswalks under consideration for APS installations. Those

crosswalks with the highest scores would have the highest priority for APS.
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Intersection Prioritization Tool for Installation of Accessible Pedestrian Signals, NCHRP 3-62, 2006
Crossing Worksheet
(Complete one sheet for each crossing)
Location: /_ENTEAL % KirBowanNE /Muﬂi’. AND _ICrosswalk Label: D
Crossing Width (select one) Points | Score Speed Limit (select one) Points | Score
< 40 ft 0 < 20 mph 0
40 - 59 ft 1 25 mph 1
60 - 79 ft 2 30 mph 2
B0 - 99 ft 3 35 mph 3
100- 119 ft 4 3] 40 mph 4
=120t 5 =45 mph 5 | §
Approach/Crossing Geometrics (select all that apply) Points | Score
Skewed crossing S 7
Curb radius> 25 ft (either corner) 1 I
Apex curb ramp (either corner) 2
Channelized right turn island 2
Islands or medians (painted, raised or cut-through) |1
Transverse sia;;e' on crosswalk o 11 i
Pedestrian Signal Control (select all that apply) Points | Score
Timed for crossing to median crossing island 8
[Push button actuation required for WALK signal 4 H
Leading Pedestrian Interval (LPI) with parallel street green 8
Non-concurrent WALK interval B ) 4
Vehicle Signal Control (select all that apply) Points [ Score
Protected right turn phase / right turn overlap (on parallel street) 7
Leading protected left-turn phase (on parallel street) - - 3
Right-Turn-On-Red permitted (on parallel street) 2 7
Channelized right turn lane under signal control 8 |
Off-Peak Traffic Presence - at least 2 vehicles present on parallel street (select one) Points | Score
Constant (= 90 percent of cycles) 1
Heavy (70 - 80 percent) | 2 )
Moderate (50 — 60 percent) ) | 3 ]
Light (30 — 40 percent) B 4
|Occasional (< 30 percent) 5
None (i.e., no through lanes present to create surge noise - e.g., stem of T-intersection) | 8
Distance to Alternative APS Crossing Pedestrian Pushbutton Location -
(select one) Points | Score either corner (select all that apply) | Points | Score
= 3001 Q Located > 10 ft from curb 3 32
< 650 ft (~ 1/8 mile) 1 Located > 5 ft from the CW extd. 3
< 1300 ft (~ 1/4 mile) 2
< 2600 ft (~ 1/2 mile) 3 Requests for APS ( one) Points | Score
> 2600 1t (~ 1/2 mile) 4 1 4y No requests 0 | &
1 or more requests 6 |
Other Crossing Level Issues Crossing Worksheet Score:
(score from this page) 2 5
Intersection Worksheet Score; [ — |
(score from intersection form) | 7
Total Crossing Score: a
(add the two above scores) .

Figure D-25. Crosswalk worksheet for Crosswalk 2.
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Appendix E - Glossary

In the following list, MUTCD refers to
definitions taken from Section 4A.02
Definitions Relating to Highway Traffic
Signals of the Manual on Uniform
Traffic Control Devices.

Accessible pedestrian signal (APS).
A device that communicates
information about pedestrian timing in
nonvisual format such as audible
tones, verbal messages, and/or
vibrating surfaces. (MUTCD)
Actuated operation. A type of traffic
control signal operation in which some
or all signal phases are operated on
the basis of actuation. (MUTCD)
Actuation. Initiation of a change in or
extension of a traffic signal phase
through the operation of any type of
detector. (MUTCD)

Actuation indicator. Either a light, a
tone, a voice message, or both audible
and visual indicators that indicate to
pedestrians that the button press has
been accepted.

Alert tone at onset of WALK interval.

A very brief burst of high frequency
sound, rapidly decaying to a 500 Hz
WALK tone, to alert pedestrians to the
exact onset of the WALK interval.
APS. See Accessible pedestrian
signal.

Audible beacon. Use of a sound
source to provide directional
orientation and alignment information.
Automatic volume adjustment. An
APS volume control that is
automatically responsive to ambient
(background) sound; automatic gain
control.

Braille street name. Provision of the
name of the associated street in Braille
above the APS pushbutton.
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Button actuated timer (BAT). See
Extended button press.

Clearance interval indicator. Tones
sounding during the pedestrian
clearance interval that are
differentiated from the WALK interval
indicator (tones).

Controller unit. That part of a
controller assembly that is devoted to
the selection and timing of the display
of signal indications. (MUTCD)
Crosswalk. (a) that part of a roadway
at an intersection included within the
connections of the lateral lines of the
sidewalks on opposite sides of the
highway measured from the curbs or in
the absence of curbs, from the edges
of the traversable roadway, and in the
absence of a sidewalk on one side of
the roadway, the part of a roadway
included within the extension of the
lateral lines of the sidewalk at right
angles to the centerline; (b) any portion
of a roadway at an intersection or
elsewhere distinctly indicated for
pedestrian crossing by lines or other
markings on the surface. (MUTCD)
Crosswalk map. See Tactile map.
Cycle Length. The time required for
one complete sequence of signal
indications. (MUTCD)

Detectable warning. A standardized
surface feature built in or applied to
walking surfaces or other elements to
warn visually impaired people of
hazards on a circulation path.
Detector. A sensing device used for
determining the presence or passage
of vehicles or pedestrians. (MUTCD)
Extended button press. On APS,
holding the ped button down between
1-3 sec. may activate special features,
including audible beaconing and
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extended pedestrian clearance
interval.

Fixed time operation. See Pretimed
operation.

Flashing (flashing mode). A mode of
operation in which a traffic signal
indication is turned on and off
repetitively. (MUTCD)

Full-actuated operation. A type of
traffic control signal operation in which
all signal phases function on the basis
of actuation. (MUTCD)

Intersection. (a) the area embraced
within the prolongation or connection
of the lateral curb lines, or if none, the
lateral boundary lines of the roadways
of two highways that join one another
at, or approximately at, right angles, or
the area within which vehicles traveling
on different highways that join at any
other angle may come into conflict; (b)
the junction of an alley or driveway with
a roadway or highway shall not
constitute an intersection. (MUTCD)
Interval. The part of a signal cycle
during which signal indications do not
change. (MUTCD)

Interval sequence. The order of
appearance of signal indications during
successive intervals of a signal cycle.
(MUTCD)

Locator signal. See Pushbutton
locator tone.

Long button press. See Extended
button press.

Long cane. A cane individually
prescribed to provide safety and
orientation information to persons who
are blind or visually impaired; typically
much longer than a support cane and
not intended for support; typically has a
white, reflective surface.

Major street. The street normally
carrying the higher volume of vehicular
traffic. (MUTCD)
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Minor street. The street normally
carrying the lower volume of vehicular
traffic. (MUTCD)

Passive pedestrian detection. A
feature that uses sensors (piezo-
electric, infrared, microwave, or video
camera serving remote sensor
software) to trigger, cancel, or lengthen
pedestrian timing, or to trigger the
pushbutton locator tone when the
pedestrian enters the detection zone.
Pedestrian. People who travel on foot
or who use assistive devices, such as
wheelchairs, for mobility.

Pedestrian change interval. An
interval during which the flashing
UPRAISED HAND (symbolizing DONT
WALK) signal indication is displayed.
When a verbal message is provided at
an accessible pedestrian signal, the
verbal message is "wait." (MUTCD)
Pedestrian clearance time. The time
provided for a pedestrian crossing in a
crosswalk, after leaving the curb or
shoulder, to travel to the center of the
farthest traveled lane or to a median.
(MUTCD)

Pedestrian phase (or ped phase).
The cycle of pedestrian timing
consisting of three parts: (1) The
WALK interval (WALK SIGN); (2) the
pedestrian clearance interval (flashing
DONT WALK); and the pedestrian
change interval (steady DONT WALK).
Pedestrian signal head. A signal
head, which contains the symbols
WALKING PERSON (symbolizing
WALK) and UPRAISED HAND
(symbolizing DONT WALK), that is
installed to direct pedestrian traffic at a
traffic control signal. (MUTCD).
Pedhead. See Pedestrian signal
head.

Permissive mode. A mode of traffic
control signal operation in which, when
a CIRCULAR GREEN signal indication
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is displayed, left or right turns may be
made after yielding to pedestrians
and/or oncoming traffic. (MUTCD)
Preemption control. The transfer of
normal operation of a traffic control
signal to a special control mode of
operation. (MUTCD)

Pretimed operation. A type of traffic
control signal operation in which none
of the signal phases function on the
basis of actuation. (MUTCD)

Priority control. A means by which
the assignment of right-of-way is
obtained or modified. (MUTCD)
PROWAAC. Public Rights of Way
Access Advisory Committee of the
U.S. Access Board, that includes
advocates, engineers, architects, and
public works officials.

Protected mode. A mode of traffic
control signal operation in which left or
right turns may be made when a left or
right GREEN ARROW signal indication
is displayed. (MUTCD)

Pushbutton. A button to activate
pedestrian timing. (MUTCD)
Pushbutton locator tone. A
repeating sound that informs
approaching pedestrians that they are
required to push a button to actuate
pedestrian timing and that enables
pedestrians who have visual
disabilities to locate the pushbutton.
(MUTCD)

Pushbutton message. A speech
message that provides additional
information when the APS pedestrian
pushbutton is pushed.

Remote activation. A handheld
pushbutton device allowing a
pedestrian to send a message over a
short distance to call the ped phase.
Semiactuated operation. A type of
traffic control signal operation in which
at least one, but not all, signal phases
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function on the basis of actuation.
(MUTCD)

Signal head. An assembly of one or
more signal faces together with the
associated signal housings. (MUTCD)
Signal indication. The illumination of
a signal lens or equivalent device.
(MUTCD)

Signal phase. The right-of-way,
yellow change, and red clearance
intervals in a cycle that are assigned to
an independent traffic movement or
combination of movements. (MUTCD)
Signal section. The assembly of a
signal housing, signal lens, and light
source with necessary components to
be used for providing one signal
indication. (MUTCD)

Signal timing. The amount of time
allocated for the display of a signal
indication. (MUTCD)

Signal warrant. A threshold condition
that, if found to be satisfied as part of
an engineering study, shall result in
analysis of other traffic conditions or
factors to determine whether a traffic
control signal or other improvement is
justified. (MUTCD)

Steady (steady mode). The
continuous illumination of a signal
indication for the duration of an
interval, signal phase, or consecutive
signal phases. (MUTCD)

Tactile. An object that can be
perceived using the sense of touch.
Tactile arrow (aligned in direction of
travel). A raised (tactile) arrow in an
APS pushbutton that helps users know
which crosswalk is actuated by the
pushbutton.

Tactile map. A raised schematic map
(located on an APS pushbutton
housing) that shows what will be
encountered as the pedestrian
negotiates the crosswalk controlled by
that push button.
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Traffic control signal (traffic signal).
Any highway traffic signal by which
traffic is alternately directed to stop and
permitted to proceed. (MUTCD)
Vibrotactile pedestrian device. A
device that communicates, by touch,
information about pedestrian timing
using a vibrating surface. (MUTCD)
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WALK interval. An interval during
which the WALKING PERSON
(symbolizing WALK) signal indication is
displayed. When a verbal message is
provided at an accessible pedestrian
signal, the verbal message is "WALK
sign." (MUTCD)

E-4



	NCHRP Web-Only Document 117A (Project 3-62):  Contractor’s Guide 
	Previous Page
	Next Page
	Project Description
	Web-Only Document 117A Web Page
	Accessible Pedestrian Signals: A Guide to Best Practices
	TRB Disclaimer
	Vendor Disclaimer
	About the National Academies
	Author Acknowledgments
	Contents
	Chapter 1 - Introduction to Accessible Pedestrian Signals: Definition and Current Guidance
	Chapter 2 - Travel by Pedestrians Who Are Blind or Who Have Low Vision
	Chapter 3 - Understanding Traffic Signals and Modern Intersection Design
	Chapter 4 - Features of Accessible Pedestrian Signals
	Chapter 5 - When to Install Accessible Pedestrian Signals
	Chapter 6 - Designing APS Installations
	Chapter 7 - Installation, Operation, and Maintenance
	Chapter 8 - Public Education about Accessible Pedestrian Signals
	Chapter 9 - U.S. Case Studies
	Chapter 10 - International Practice
	References
	Abbreviations
	Appendix A - Current Guidelines
	Appendix B - Product Information
	Appendix C - Research on Accessible Pedestrian Signals
	Appendix D - APS Prioritization Tool Instructions and Forms
	Appendix E - Glossary

