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Executive Summary

This document sets forth CNIB’s position on Accessible Pedestrian Signals (APS). The significant detail included in this position evolved to reflect, current developments, emerging technology, the complexity of today’s intersections and a variety of human rights issues. The position also embraces the social need for universal access by incorporating accessibility requirements for the broadest spectrum of people, not just those who are blind, visually impaired, or deaf-blind.

Historically the term “Audible Pedestrian Signal” was used when the first Audible Pedestrian Signal Standard was developed in Canada.  This Audible Pedestrian Signal standard, served as a basic and necessary accessibility feature at street crossings, particularly for persons who were visually impaired or blind.  The new term “Accessible Pedestrian Signal” is now, used and considers the accessibility requirements of persons with disabilities other then blindness or visual impairment and reflects the concept of universal access.

The CNIB’s APS position defines the functionality of “Accessible 

Pedestrian Signals” which incorporates the universal design concept.   A truly Accessible Pedestrian Signal is a system that provides audible cues and vibrotactile signals to convey the same level of pedestrian crossing information that is provided to a person who is sighted. In addition, APS devices also consider the accessibility needs of people with varying degrees of abilities.

The various sections of this document describe the features of an APS device and address additional items such as: 

· Strategies for implementation

· Navigation techniques used at pedestrian crossings by persons who are blind visually impaired or deaf-blind 

· Terms and definitions utilized in the document 

·  Elements to be in place to support APS’s; such as community consultations and development of a warrant.

The required features of an APS are:

· Hours of Operation;

· Push button, push button locator tone, push button signage and mounting requirements;

· Pole locations; 

· Pedestrian Crossing and Clearance Cycles;

· Walk and Clearance Indicators;

· Walk and Clearance Tones;

· Vibrotactile element;

· Operational modes

· Deactivation of APS

· Augmented and Optional Features of an APS. 

The CNIB also recognizes that Accessible Pedestrian Signals are one component of an accessible intersection. A truly accessible intersection also takes into consideration additional items such as; curb ramps, placement of curb ramps, detectable markings on curb ramps and the intersection design.

Overview
This report proposes recommendations for Accessible Pedestrian Signals (APS) that best meet the needs of people who are blind, visually impaired and deafblind.  An APS is a device used at controlled intersections to provide information about when it is legal to cross the street.  Accessible Pedestrian Signals provide audible cues and vibrotactile signals to convey the same traffic crossing information that is provided to people who are sighted.

The following report is a recommendation for a new national set of guidelines that define the criteria for APS in Canada.

I    Introduction 
1.
Framework 
The Creation of the Committee
In September 2000, the Transportation Development Centre of Transport Canada provided funding to the Canadian National Institute for the Blind (CNIB) to develop a Canadian position on APS.  The intent of developing a Canadian position was to 1) develop a Canadian standard and 2) enable Canada to have representation in the development of an international standard for APS through the International Standards Organization (ISO).  The work of the ISO in developing an international standard has been significantly delayed and the opportunity to present the Canadian position at the international level has not transpired to date.

A 15-member Committee representing a broad cross-section of professionals including transportation industry, professionals, advocates, consumer groups, implementing agencies and service providers developed this position.  This representative committee shared a common goal, to ensure equal access to Pedestrian Signals.

Committee Members: 

	Chris Brinkmann
	City of Ottawa, Transportation Association of Canada
	Ontario

	Lesley MacDonald (Chair)
	Project Coordinator

Advocacy, Consumer Relations and Government Services, Canadian National Institute for the Blind
	Ontario

	Penny Leclair
	Deafblind advocate
	Ontario

	Richard Marion
	National Federation of the Blind: Advocates for Equality
	British Columbia

	Garnett Martin
	Audible Pedestrian Signals Advisory Group, City of Toronto
	Ontario

	Ian Martin (Alternate)
	Citizen
	Ontario

	Jody Morgan
	Systems Analyst

City of Winnipeg


	Manitoba

	Agathe Ratelle
	Researcher, Orientation and Mobility Specialist, l’Institut Nazareth Louis Braille
	Québec

	Rob Sleath
	Advocates for Sight Impaired Consumers
	British Columbia

	Barbara A. Smith
	Project Officer,  Transportation Development Centre of Transport Canada
	Ontario

	Chris Stark
	Citizen
	Ontario

	Harold Thorvaldson
	Canadian Council of the Blind
	Manitoba

	Gillian Tuckey (Secretary)
	Administrative Assistant, Canadian National Institute for the Blind
	Ontario

	Jiri J. Vasa
	Chair Person, Standards Council of Canada Advisory Committee on ISO TC 172
	Ontario

	Rick Walshaw
	Professor of Transportation Engineering, Mohawk College
	Ontario

	Charlene White
	Orientation and Mobility Specialist, BALANCE
	Ontario

	Carole Zabihaylo
	Researcher, Orientation and Mobility Specialist, l’Institut Nazareth Louis Braille
	Québec


Principles
In preparing the recommendations, the Committee grounded its work on these principles: 

· To meet the access needs of people who are blind, visually impaired and deafblind and the broadest range of individuals within the community at large

· To consider the general safety of pedestrians

· To consider installation requirements

· To be reasonable

· To be flexible and respond to technical advances.

Mandate
The Committee’s task was to propose the best recommendations for Accessible Pedestrian Signals. The Committee has not done research or made recommendations with respect to other aspects of pedestrian travel, such as curb cuts and sidewalk layouts.  However, the Committee acknowledges that these aspects are equally important to pedestrian safety.  The CNIB publication, Clearing Our Path, provides some guidelines to follow with respect to these aspects of safer pedestrian travel, such as CSA B651 Barrier Free Design. In addition, there are other publications available that address safety issues related to public right of ways.

Approach to the task
The Committee began by collecting and reviewing information and research on Accessible Pedestrian Signals (APS) and finding out about the approaches used in various Canadian municipalities and in other countries. Members then discussed the recommendations that they felt were best suited to the Canadian environment and developed this document. The second phase involved a public consultation across Canada.  Based on the comments received through the public consultation, the draft document was amended to reflect these comments, where deemed appropriate by the APS Committee.

2. Navigating intersections: the skills used by pedestrians who are blind, visually impaired or deafblind
According to the Health and Activity Limitation Survey (HALS) undertaken by Statistics Canada in 1991, 635,000 persons had a seeing disability. HALS defines persons as having a seeing disability if they: 

· Had difficulty seeing ordinary newsprint (with glasses or contact lenses if usually worn), or

· Had difficulty seeing the face of someone across a room (i.e. four meters or 12 feet with glasses or contact lenses if usually worn).

Here is what people with a visual impairment must do to navigate intersections safely.

Step 1 – Am I at an intersection?

-- 
Is this the right place to cross the street?

--
Am I aligned to cross the opposite curb?

--
Which street, which intersection is this?

--
How is the intersection laid out? Is there a median at the mid-point? Is my destination directly across from me? Does the crosswalk angle to the right or left? Is there a slip lane and island? 

Step 2 – What controls traffic flow at this intersection?

– Are there traffic signals at this intersection?

– What activates the traffic signals? Are they on a timer system? Are they activated by traffic flow? Can a pedestrian activate them by a pushbutton?

– Is there an automatic WALK interval? Does a pedestrian have to activate the WALK interval?

– Can cars turn during the WALK interval?

Step 3 – Has the WALK interval started?

– Has traffic going through the intersection I am planning to cross stopped?

– Is it an appropriate time for me to cross the street?

Without sufficient visual information, people who are blind, visually impaired or deafblind rely on the sound or sense of traffic to identify a time when traffic has stopped and crossing the street is possible. There are other risks with this technique, however, including:

 when traffic volumes are low there are fewer cues to use 

 when an advanced green signal display allows cars to turn left, a pedestrian can mistakenly assume that the surge of traffic is a signal to walk

 when relying on the surge of traffic as a crossing cue, the pedestrian may take several seconds to begin crossing and not have time to complete the crossing before the light has changed.

Although traffic sounds and vibrations can help a pedestrian safely cross a street, there are many intersections where this type of information is insufficient to assure a pedestrian who is blind, visually impaired or deafblind a safe journey. 

Accessible Pedestrian Signals are designed to assist these pedestrians so that they can navigate intersections with increased confidence. They provide pedestrians with reliable information that they can use to know when traffic signals have required traffic to stop and have cleared the way for pedestrians to cross.

3.
Strategies for implementation
In an ideal world, people who are blind, visually impaired or deafblind would be able to rely on Accessible Traffic Signal information at every intersection they cross that is controlled by traffic control signals or lights. That is not the world we live in today. 

We recognize that changes to traffic signal systems cannot be made overnight and that municipalities and transportation departments have many projects competing for their budget dollars. However, everyone in our society has a right to be able to move freely in it, to get from place to place without fear for his or her life. We therefore propose the following implementation strategy.

 Accessible Pedestrian Signals must be included in all new traffic control signal installations.  

 Accessible Pedestrian Signals must be included when a traffic signal is rebuilt due to geometric changes to the intersection.

 Road authorities must identify the priorities for installing Accessible Pedestrian Signals at existing signalized intersections and implement a plan for phasing in Accessible Pedestrian Signals.

 Governments at all levels – federal, provincial/territorial and municipal -- must set aside adequate funds for the installation of Accessible Pedestrian Signals.

In setting priorities, we suggest that Accessible Pedestrian Signals be installed at these types of intersections first because they are particularly problematic for people who are blind, visually impaired or deafblind:

 intersections where the pedestrian must activate the traffic signal

 intersections where there is a lead pedestrian interval 

 intersections with an advanced green for traffic or left turn arrows

 mid-block crossings

 T-intersections

II   Definitions of words and terms
These words and terms are used in the recommendations and frequently come up in discussions about Accessible Pedestrian Signals.
2 dB and no more than 5 dB greater – without the benefit of a sound level meter to measure the audible message volume, this shall be understood to indicate a sound level just audible above the ambient noise conditions at a distance not to exceed 3.5 meters (12 feet) from the sound source.

2-phase – the method of providing signal control at an intersection where a complete traffic signal cycle involves not more than two competing GO – NO GO indications. (see Multi-phase)

3-phase, 4-phase – See Multi-phase

Advanced green – a signal allowing selected traffic to move forward through the intersection, usually to turn left, before other traffic is allowed to move forward 

APS (Accessible Pedestrian Signal) – devices that use audible, tactile,  vibrotactile and visible methods to provide crossing information that is accessible to all pedestrians, including people who are blind, visually impaired or deafblind

Actuation – the initiation of a traffic signal phase through the use of a pushbutton or the operation of any signal activation device

Augmented features – crossing information features activated through a prolonged button push.  Some, such as beaconing, are required at all traffic control signals with APS, while others, may be optional at a specific intersection.

Augmented optional features – additional crossing information features that may be provided at an intersection.

Beacon / Beaconing – a permanently fixed source of sound which provides directional orientation and can be heard throughout the pedestrian crosswalk. Also referred to as high level audible signal indication

Complex intersection – a location where two or more roadways intersect in such a way that they cannot be categorized as a normal, offset, scrambled, skewed or T-intersection. (see Normal intersection, Offset intersection, Scrambled intersection, Skewed intersection, T-intersection)

Concurrent pedestrian phasing  – parallel signal-controlled crosswalks at an intersection displaying the WALK and DON’T walk information

Confirmation tone – a low-level tone that confirms the APS system has been activated for a specific pedestrian crossing.

Crossing time – the time period provided for pedestrians to complete the signal-controlled crossing (see Pedestrian clearance interval, Vehicular clearance interval)

Cycle (traffic) – one complete sequence of the signal displays from one state to the same state (for example. from GREEN to AMBER to RED to GREEN or from WALK to DON’T WALK to WALK). Note that a signal cycle may be different from the previous cycle, in both phasing and intervals. “Cycle” may also describe the changing intervals and displays within one complete sequence of the signal displays.

Cycling mode – a visible indication to motorists that traffic flows are controlled at the intersection at this time. May also describe the changing intervals and displays within one complete sequence of the signal displays. (see Flashing mode) OR “the operation of traffic signals so that motorists can see that traffic signals are engaged and that traffic flows are controlled at the intersection at this time”

Detector – a device that senses the presence of pedestrians or the presence or passage of vehicular traffic.

DON’T WALK – (in a signal control sequence) the interval and display that indicates the time in the signal cycle when pedestrians must wait and must not begin their crossing in the controlled crosswalk; usually identified by the term DON’T WALK or the display of an upraised HAND symbol.

Exclusive Pedestrian Phasing – a method of traffic signal operation that controls all pedestrian movements when all vehicular traffic is stopped.

Extended button push – the continuous activation of the pushbutton for a prolonged period of time. (see Augmented features) 

Flashing mode – a repetitive “on-and-off” visible indication used to caution traffic at (or approaching) crossings or intersections.  Some intersection FLASH modes (AMBER/RED AND RED/RED) also warn traffic that signal control of pedestrian movements has been temporarily suspended.

COMMENT – This definition has been worded to recognize the following FLASHING methods in current use across Canada:  FLASHING CIRCULAR GREEN (in BC and Ontario), FLASHING GREEN ARROW, FLASHING CIRCULAR AMBER, FLASHING RED, flashing DON’T WALK.  In ALL cases the FLASHING advised the traffic to use caution when approaching or using the intersection.

Fully-actuated mode (traffic) –a traffic signal controller operational mode which adjusts all traffic signal (displays and intervals) automatically based solely on sensing changes in traffic patterns approaching and using the crossing or intersection. (see Pre-timed mode, Semi-actuated mode) 

Head (Signal head / Vehicular signal head / Pedestrian signal head) – an assembly of one or more signal faces together with the associated signal housings.

High-level audible signal indication – (volume) a loud audible message / tone used to guide pedestrian(s) using a signal-controlled crossing (See Beacon / Beaconing).

Interval – one specific display of a signal phase at an intersection. Intervals are measured in seconds or minutes and may vary according to intersection traffic activity.

Lead pedestrian interval – in a signal control sequence, a pedestrian walk phase that begins before the green interval for parallel traffic.

Locator tone – a low-level message / tone that indicates the presence and location of the pushbutton. (see Beacon / Beaconing, Tone)

Low-level audible signal indication – (volume) a quiet audible message / tone used to provide a pedestrian crossing signal information. The tone is generally audible only within a very limited distance from its source.  May be used for acknowledgement tones or other audible messages. (see 2 dB and no more than 5 dB greater, Tone)

Multi-phase – the method of providing signal control at an intersection where a complete traffic signal cycle may involve more than two competing GO – NO GO indications (see 2-phase).

Normal intersection – a location where two roadways meet at right angles. (see Complex intersection, Offset intersection, Scrambled intersection, Skewed intersection, T-intersection)

Offset intersection – a location where the centre line of a roadway is shifted laterally on the opposite side of the intersection. OR “a location where the centre line of a roadway does not remain centred through the intersection but shifts laterally at the half-way point” (see Complex intersection, Normal intersection, Skewed intersection, T-intersection)

Pedestrian – any person traveling by any means on a public right‑of‑way including by means of a wheelchair, an electric scooter, legs, crutches or other walking devices or mobility aids.

Pedestrian clearance interval -- in a signal control sequence, the interval and display that indicates the time in the signal cycle when pedestrians may complete the crossing they have started but not begin their crossing in the controlled crosswalk. 

Pedestrian signal indication – the illuminated WALK / DON'T WALK message (or WALKING PERSON / HAND symbols) that communicate the pedestrian phase of a traffic signal and their audible equivalents. 

Phase / Phasing – the displayed sequence of intervals (GREEN, YELLOW CLEARANCE, RED CLEARANCE, WALK, PEDESTRIAN CLEARANCE DON’T WALK and the accessible pedestrian signal equivalents) in a signal cycle during which one or more traffic movements are permitted to proceed. OR “the sequence of intervals (GREEN, YELLOW, RED, WALK, PEDESTRIAN CLEARANCE, DON’T WALK and the accessible equivalents) in a signal cycle during which one or more traffic movements are permitted to proceed.”

Pre-timed mode – a traffic signal controller operational mode that automatically repeats a sequenced pattern of all traffic signal displays and intervals (see Fully-actuated mode, Semi-actuated mode)

Pushbutton – a device provided at signal-controlled pedestrian crossings that allows the pedestrian to inform the traffic controller of their desire to cross the street in a controlled manner. (see Augmented features, Extended button push)

Recall (traffic) – a mode of traffic signal operation in which one or more phases are selected automatically without traffic being sensed. (see Non-actuated mode)

Rest in walk – a condition of the traffic control signals where the visible WALK display remains on until an opposing signal phase is called. 

Rebuilding – modifying an existing traffic control installation to provide new or additional traffic control indications.

Scrambled intersection – a method of traffic signal during which all signal controlled crosswalks permit pedestrian to proceed by providing an exclusive pedestrian WALK then DON’T WALK phase while all signal controlled vehicular traffic through the intersection is stopped by an all-way RED signal display.  (see Exclusive Pedestrian Phasing)

Semi-actuated mode (traffic) – a traffic signal controller operational mode that “rests” in a GREEN display state until traffic is sensed waiting or approaching the signalized intersection. (see Fully-actuated mode, Non-actuated mode)

Skewed intersection  – a location where the roadways intersect at an acute angle. (see Complex intersection, Normal intersection, Offset intersection, T-intersection)

Sound Dispersion – the radiation pattern of sound waves from a sound source.   

T-intersection – a location where the roadway has three legs, one at approximately right angles to the other two. (see Complex intersection, Normal intersection, Offset intersection, Scrambled intersection, Skewed intersection)

Tone
 – a sound emitted by a sound source. (see Confirmation tone, Locator tone, Low-level audible signal indication, Pedestrian Clearance tone, Walk tone, Beaconing and Scrambled intersection) 

Traffic -- pedestrians, cyclists, ridden or herded animals, vehicles, streetcars and other conveyances either alone or together using any roadway for the purposes of travel.

Transition ramp – ramps that transition between upper and lower landings within the public sidewalk.

Vehicular clearance interval – the amber indication that means approaching drivers must stop, if he or she can do so safely otherwise he or she may proceed with caution, and that pedestrians are required to complete their crossing before the end of the amber interval. The vehicular clearance interval may also be a combination of a yellow change interval and a brief interval of time during which all vehicular signals are red. 

Vibrotactile pedestrian signal – a tactile device that conveys information on signal status to pedestrians through the sense of touch.

Voice announcement – a verbal message used to convey information to pedestrians.

WALK interval – in a signal control sequence, the interval and display that indicates the time when pedestrians can legally begin their crossing in the controlled crosswalk.

WALK tone – a low level audible tone used to signify the interval of the traffic control signal during which it is legal for the pedestrian to leave the curb.

III    Features of an Accessible Pedestrian Signal
1. Required features of an APS

Wherever and whenever pedestrian crossings are controlled by a “WALK” “DON’T WALK” visible display, an APS system shall be installed.

1.1 
Operating period
An APS must be operational at all times and not limited in operation by time of day or day of week.
1.2
Locator tones

Where an APS is controlled by a pushbutton, a locator tone must be used.
1.3
WALK indication

When indicating the WALK interval, the APS must deliver the indication in audible and vibrotactile format. It is not sufficient for signals to provide accessible information only in vibrotactile format.

1.4
Clearance indication tone
The APS must have a specific audible indication (tone / message) for the Clearance interval.

1.5
Activation

Activating a single APS on an intersection is not intended to activate all other devices at all other crosswalks.

1.6
Volume
The volume of the audible signals must rise and fall in relation to the ambient sound. See the definition of “2 dB and no more than 5 dB greater”.

2.
Pushbuttons
2.1
Size
A pushbutton must have a minimum diameter of 50 mm. 

2.2
Surface
Where a mechanical pushbutton is used, the pushbutton must protrude and have a slip resistant surface.

2.3
Operating force
2.3.1
The force required to depress the pushbutton initially must lie within the range of 6 N to 15 N.

2.3.2
Where a pushbutton is used, the force required to depress the pushbutton initially must gradually decrease the further the pushbutton is depressed.

2.3.3
Where a pushbutton is used, when depressed to the extent necessary to actuate the switch, the pushbutton mechanism must exert a restoring force of not less than 3 N.

2.3.4
A person must be able to operate the pushbutton with a closed or gloved fist or equivalent-sized object.

2.4
Visual contrast
The pushbutton must be colour contrasted with the surrounding surface by a minimum of 70%.  For example, a yellow housing and a black button may be appropriate. 

2.5
Locator tone
The locator tone must comply with the recommendations in section 5.

2.6
Activation indicator
There must be an audible, visual and tactile component to indicate that the button press has been successfully activated.

2.7
Voltage
 Pushbuttons must be designed to protect users from normal operating voltages. In the worst case people using the push button must not have the possibility to being exposed to more then 32 volts.

2.8
Location    

The surface of the control face of the pushbutton assembly must be parallel to the direction of the crosswalk controlled by the pushbutton and immediately adjacent to the path of pedestrian travel that would be furthest from the parallel traffic.  This should be nearest to the crosswalk like that is furthest away from the movement of parallel traffic (see diagram).   It must have a clear unobstructed path of travel under all weather conditions.

3. Pushbutton / Pole location
Note: A pole / half pole is the preferred mounting apparatus for APS devices (speakers and pushbuttons) at signal-controlled intersections. These are the standards to use when positioning a pole as part of a re-design or new design for an APS equipped signal controlled intersection.

3.1
Mounting height
The pushbutton must be located at a height of 1070 millimeters (42 inches) plus or minus 150 millimeters (6 inches). This is the ideal height and it should not be varied except under exceptional circumstances.

3.2
Location
3.2.1
Adjacent to a landing ‑ Poles must be placed adjacent to a clear level ground space or a landing on the pedestrian access route leading to the crosswalk.  The clear ground space must be at least 815 millimeters by 1370 millimeters (32 inches by 54 inches) and must have a stable, firm and slip resistant surface from which pedestrians may operate the pushbuttons. This clear ground space may overlap entirely with the pedestrian access route.

3.2.2
Proximity to approach ‑ Where there is a parallel approach to pushbuttons installed on poles, the poles must be within 255 millimeters (10 inches) of the clear ground space, measured horizontally, and the pushbuttons centred on them.   Where a forward approach is provided, the pole must abut and be centred on the clear ground space to facilitate the installation of pushbuttons.

3.2.3
Close to crosswalk ‑ The pole must be set no further than

610 millimeters (24 inches) from the extension of the crosswalk line.

3.2.4
Proximity to curb or transition ramp ‑ When located at a curb ramp, the pole must be placed within 610 millimeters (24 inches) of the top corner of the curb ramp, on the side furthest from the centre of the intersection of the roadway.  When located at a transition ramp, the pole must be placed adjacent to the lower landing.

3.2.5
Separation ‑ Where two accessible pedestrian signals are provided on the same corner, the sound source and pushbutton for each crosswalk must be separated by a minimum of 3 meters (10 feet). See also section 3.4.1.


(Ongoing research in the U.S. may further define this)

3.3
Location

3.3.1
Single pole location - If the requirements for pole separation cannot be met, two accessible pedestrian signal‑related pushbuttons may be installed on a single pole.  If the two pushbuttons are on one pole they must line up with the crosswalk lines.  If installed on the same pole, the APS must provide an unambiguous message that is either transmitted or uses another method such as voice announcements, which clearly identify the street to be crossed.

3.4
Maximum distance
The maximum distance a pushbutton can be back from the curb is 3 meters (10 feet).

3.5
Crossing time
3.5.1 Calculating Crossing Time - most traffic agencies follow uniform crossing time guidelines or use calculations of crossing times based on crosswalk length. Rather than provide specific guidance, the following are recommendations to better accommodate blind and low-vision pedestrians at APS-equipped intersections:

3.5.1.1 Use 1.0 metres per second (3.3 feet per second) walking rate instead of 1.2 metres per second (4 feet per second) for pedestrian crossing time calculations

3.5.1.2 Calculate pedestrian clearance time to include the distance from button / tactile feedback device to furthest point of refuge for each pedestrian crossing
3.5.1.3  Increase time of leave curb interval (WALK display interval) whenever pushbutton cannot be located less than 3 metres from closest point of departure
  
4. Pushbutton signage
4.1
Signage location

Signage must be either on the housing or immediately above the pushbutton.

4.2
Tactile arrow
Where there is a push button, there shall be a tactile arrow pointing in the direction of pedestrian travel controlled by the button. The arrow shall be raised at least 1/32 inch (0.8 mm), 1 1/2 inches (38mm) in length. Stroke width shall be between 10 percent minimum and 15 percent maximum the length of the arrow. The arrowhead shall be open and at 45 degrees to the shaft. The arrowhead shall be no more than 33 percent of the length of the arrow shaft. 

4.3
Universal symbol
There must be a universal symbol on the button to indicate that an extended button push will provide augmented features (see section 9).

4.4
Street name
The street name (or a reasonable abbreviation) must be provided in uncontracted braille and tactile raised letters that have a 70% contrast to the surrounding surface and/or in audio format.  The street name must be the name of the street whose crosswalk is controlled by the pushbutton.  

4.5
Characters / Audio

Options for street signage should include at least two of the following:  
- Braille characters, 
- Tactile characters 
- High-contrast lettering, 
- Audio speakers.
4.5.1 Braille 
4.5.1.1 The Braille markings must be a minimum of 0.8 +/- 0.1 millimetres high and have a 1.5 millimetre base diameter.
4.5.2
Tactile characters 
4.5.2.1 The tactile characters must have a height, measured vertically from the baseline of the character, of a minimum of 15 millimetres and a maximum of 50 millimetres (5/8 inches minimum and 2 inches maximum) based on the height of the uppercase “I” and a proportional width of between 3:5 and 1:.

 4.5.2.1.Stroke thickness and cross-section – Characters intended for touch reading must have a rounded cross section. The stroke thickness of the uppercase “I” must be a 10% minimum and 30% maximum of the height of the character measured at the base of the cross section. Stroke thickness at the top of the cross-section must be 15% maximum of the height of the character.
4.5.3 Lettering 
4.5.3.1 Lettering on signs must have a minimum of 70% contrast from the surrounding surface.
4.5.3.2 Lettering style shall be sans serif
4.5.3.3 Lettering shall have a minimum height of 15 millimetres and a maximum height of 50 millimetres 
4.5.4 
Speakers 
4.5.4.1  a separate speaker shall be mounted adjacent to each pushbutton to emit locator tone messages.
4.6
Crosswalk mapping

Where a map of the crosswalk is associated with a pushbutton, the map shall be visual and tactile.  The map must have at least 70% contrast.  The characters and/or symbols shall be raised .8mm minimum.

The crosswalk must be represented by a vertical line, with the departure end of the crosswalk at the bottom of the map.  The map must be on the side of the pushbutton housing that is furthest from the street to be crossed.

4.6.1 Lanes Indicator - Tactile signage will be provided to indicate when


         more than two lanes of roadway are to be crossed.

5. Locator tone
Where an accessible pedestrian signal is controlled by a pushbutton there must be an associated locator tone.

5.1
Volume
The volume of the locator tone must be at least 2 dB and no more than 5 dB greater than the ambient noise level and must be responsive to sound level changes.  At installation, the signal system is to be adjusted to be audible at no more than 1.5 to 3.7 meters (5 to 12 feet) from the system or at building line, whichever is closer.

5.2
Repetition rate
The pole locator must sound during all phases of the APS unless the WALK tone, confirmation tone, clearance tone or verbal message is sounding, or the system is broken. The pole locator tone’s repetition rate must be not less that 1 tone every 2 seconds and all locator tones must be synchronized.  The locator tone must be .15 seconds maximum.

5.3
Vibrotactile element
5.3.1
The active vibrotactile element must operate at 20 Hz per second. 

5.3.2
The vibrotactile element must provide a constant vibration during the WALK phase.

5.4
Availability
5.4.1 The locator tone must operate continuously, without interruption, except;

5.4.2  The pole locator tone may be turned off when all the features offered

           by the APS are automatically employed and during periods in which

           the pedestrian signal is inactive. 

5.5    Acknowledgement Message (tone / vibrotactile)
5.5.1 The Acknowledgement Message shall be based on the locator tone message structure (see Section 5.3) and will consist of two distinct locator messages occurring within a 0.5 second period. The quiet / silent period between these locator tone messages in the full acknowledgement message shall not be less than .15 seconds nor more than .35 seconds. Each new long button press must be acknowledged.
5.5.1.1 The Acknowledgement Message will not be issued during any WALK (leave curb message) period 
5.5.2 The Acknowledgement Message will occur:
5.5.2.1   When a valid pushbutton request has been initiated by the pedestrian wishing to cross the street, and
5.5.2.2   When a valid long button press period has been recognized by the APS controller
Note: Technology that would enable a pedestrian to activate a pole locator tone with an automated pedestrian sensor device (for example, a passive detector such as an infrared detector) is under development. With this technology, the acknowledgement tone would only be emitted when the pedestrian’s presence triggers its operation.

5.6
Location of locator tone speaker
The speaker must be part of the pushbutton housing or immediately adjacent to each pushbutton housing.  Where a single pole is used to mount two pushbuttons, the locator tone speaker must be placed between the two pushbuttons.

Research Required:  Research is recommended to determine the most localizable tone in the presence of traffic sound.

6.
Operational modes
The term “ message in this section refers to an audible tone and the equivalent vibrotactile information.

6.1
Two-phase operation with pushbutton
Full APS operation is possible when the system includes some form of pedestrian actuation, most likely by pushbutton.

6.1.1 
Give “locator” message during the solid DON’T WALK display until pushbutton is actuated.

6.1.2 Give “acknowledge” message after the pushbutton actuation.

6.1.3 Give “walk” message during the WALK display.

6.1.4 Give “clearance” message during the flashing DON’T WALK display.

6.1.5 A prolonged push will activate the beacon signal, when available, during the WALK display. The recommended minimum time for the beacon is 7 seconds. 

6.1.6 The  audible beacon must sound only for the crosswalk in which it is requested by pushbutton.

6.3
Multi-phase operation
Multi-phase operation typically includes left turn phases in one or more directions, so that pedestrian service in parallel crosswalks may not be concurrent. Multi-phase operation also includes split phase operation in which one direction of traffic moves after the opposite direction and the parallel crosswalks are never on together.

6.4
Rest in Walk operation
6.4.1
During normal cyclical operation, APS indications must be as described earlier. 

6.4.2
A "rest in walk" condition must be accompanied by a pushbutton WALK  message.

6.4.3
A prolonged button push during "rest in walk" will result in a beacon “WALK” message concurrent with the “WALK” tone. If the “WALK” signal is not followed by a “clearance“ tone, the beacon must not sound for longer than 30 seconds, unless retriggered from the push button

7.
APS deactivation
7.1
Operation period
APS should be available whenever visual pedestrian signals are in operation.

7.2
Suspended operations
7.2.1
When normal traffic signal operation is suspended and replaced with a flashing display in which the pedestrian signal heads are not illuminated, the APS must also be disabled.

7.2.2
Traffic signals equipped with APS devices must not be placed in flashing mode except during emergencies or maintenance operations.

Note: It has been standard practice in North America to place traffic signals in flashing mode when they malfunction or when traffic levels are low, usually at night. The vehicle signals display flashing red or yellow and the pedestrian signals are dark. Vehicles approaching a flashing red must stop and yield to other traffic; vehicles approaching a flashing yellow may proceed through the intersection with caution. Flashing mode and the deactivation of the APS pose significant risks to pedestrians who are blind, visually impaired or deafblind. Although deactivation for a malfunctioning system cannot be avoided, it is preferable to use traffic-activated signals for low traffic times, maintaining APS functionality at all times. See section 1.1.

8. Audible walk Interval and clearance sounds
8.1    Tones

8.1.2 When an APS uses audible tones, it must have a specific tone for the walk interval.

Two distinct sounds must be used for the WALK phase; one distinct sound for the North/South crossing and another distinct sound for the East/West crossing. In addition, there must be a distinct sound for the North/South clearance phase and another distinct sound for the East/West clearance phase.

8.1.3 Where the APS provides signal information using tones, the tones must consist of multiple frequencies with a large portion at 880 Hz

8.2
Recommended tones
North/South WALK phase – a coo coo sound

East/West WALK phase – a melody sound

North South clearance phase – a modified version of the coo coo sound

East/West clearance phase – a modified version of the melody sound

The tones must be at least 2dB and no more 5 dB greater than the ambient noise level and must be sensitive to level changes .The walk tone will be no louder then the locator tone. Except when there is  the option  to provide a louder signal tone for a single pedestrian phase.  If an audible tone is provided, the audible tone(s) will be audible   from the beginning of the associated crosswalk. 

Note:  Extensive research has been done regarding the localization of appropriate sound use for intersections. The committee’s current recommended preference for sounds are a cuckoo for the North/South walk phase along with a similar but altered version for the clearance phase and a melody for the East/West clearance phase along with a modified version for the clearance phase. These sounds may be heard by going to www.cnib.ca. The committee acknowledges current research by others (Bentzen, Barlow et al), which may also provide suitable alternate audible tones and vibrotactile messages for intersections equipped with APS devices.
9. Augmented features
9.1
Activation
Augmented features are activated by a prolonged button press of no longer than 3 seconds. 

9.2
Augmented features
Augmented features include:

 Beaconing - The APS will alternate between 2 sound sources, either North/South or East/West or by a louder tone from the locator tone speaker.

 The volume of the beaconing should be at a maximum of 89 Decibels and must be audible to the mid-point of the crossings.

9.3
Augmented optional features
9.3.1
Voice announcements to indicate the street to be crossed.

9.3.2
An extended WALK period may be provided to accommodate the needs of pedestrians at a particular intersection.


9.3.3
An extended WALK time should be considered when the following conditions are present:

a. the running grade of the crosswalk is greater than 1:20 


b. 
the cross slope of the crosswalk is greater than 1:48

c. the crosswalk length is greater than 15.24 meters (50 feet) with no intermediate pedestrian refuges.

10. Other requirements
10.1
APS support elements
These support elements are recommended to be in place when installing an APS and after the APS is in place:

 an advisory committee – including persons who are visually impaired, deafblind and representation from other disability groups.

 a mechanism for community consultation

 a community awareness and information program

 a capacity to produce information materials in alternate formats

 a procedure for handling noise complaints

 a system for informing technicians of equipment failure.

 a warrant

PAGE  

