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Abstract

Keywords: public buildings, barrier-free, information communication
technology, optimization

I. Research Origin and Purpose

The improvement of the barrier-free environment of buildings in our
country rarely applies information and communication technology to solve
the issues. However, in response to the country becoming a super-aged
society in 2025, with a problem of an increasing number of people with
disabilities, the application of information and communication technology
as an optimization tool or to assist barrier-free environment improvement,
will become more important. This research is based on the study of the
"Laws and Regulations of the Aging Social Environment" under the
"Project of Residential Homes and Applying Environmental Science and
Technology for the Elderly". The research purposes are as follows:

1. Analyze the provisions and cases of laws and regulations applying
information and communication technology to optimize or assist in the
improvement of barrier-free environments in buildings in the United
States, Japan and our country.

2. Through interviews with experts, human rights groups, and people with

disabilities, we learned about the problems and benefits of applying

XVil
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information and communication technology to optimize or assist in the

improvement of the barrier-free environment in the buildings of our

country.

. Propose amendments and suggestions to the relevant laws and

regulations on barrier-free facilities and devices in our country for the

reference of the Construction and Planning Agency of the MOI, the

Special Municipality and County (City) governments, and the industry.

II1. Research Methods and Procedure

1.

(I). Research Methods

Literature Analysis: Analyze and compare the applying information and

communication technology as the means to optimize or assist in the

improvement of the barrier-free environment of buildings in the United

States, Japan, and our country.

Case Analysis: Analyze the cases of applying information and

communication technology as an optimization or assist to the

improvement of the barrier-free environment in buildings in the United

States, Japan, and our country.

Interviews with Experts and Groups: Conduct interviews with domestic

experts, human rights groups, and people with disabilities, to understand

relevant major issues.
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(I1). Research Procedure

Step 1: Collect and analyze the content of laws and regulations on
applying information and communication technology to the
barrier-free environment of buildings in the United States, Japan,
and our country, to optimize or assist in the improvement of the

barrier-free environment.

Step 2: Survey and analyze the cases of applying information and
communication technology as an optimization or assist for
barrier-free environment improvement of buildings in the United

States, Japan, and our country.

Step 3: Conduct interviews and make suggestions on applying information
and communication technology to the barrier-free environment
of buildings in our country, as an optimization or assist to the

improvement of the barrier-free environment.

Step 4: Propose amendments and suggestions to laws and regulations
related to barrier-free facilities and devices in our country in the

future.

XIX
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ITI. Major Findings

(I). Analyze the relevant laws and regulations that apply information
and communication technology to optimize or assist in the
improvement of barrier-free environments in buildings in our
country.

1. There is little information and communication technology content in
our country's "Design Specifications of Accessible and Usable
Buildings and Facilities", but due to the particularity of space,
monuments and national parks have the mandatory requirement of
information and communication technology regulations compliance,
and content to improve the barrier-free environment. China's national
standards also have relevant information and communication
technology content, and the Ministry of Health and Welfare's
“Disability Inclusive Meetings: An Operational Guide” also proposes
suggestions on applying barrier-free information and communication
technology.

2. The barrier-free environment utilizes information and communication
technology to optimize or assist in the improvement of the
barrier-free environment. The spaces and sites utilized are mainly in

museums, libraries, and hotels.
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3. The application of information and communication technology by

people with physical and mental disabilities will have problems such

as the digital gap, information disclosure, personal privacy, and

communication transmission, etc. The relevant domestic laws and

regulations which require the application of information and

communication technology in the barrier-free environment of

buildings as an optimization or assist to improve the barrier-free

environment are still insufficient. The application of information and

communication technology will become more and more urgent with

the coming of the super-aged society.

(II). Analyze the relevant laws and regulations that require

information and communication technology use to optimize or

assist in the improvement of barrier-free environments in

buildings in the United States.

1. The "ADA Standards for Accessible Design" relates to applying

information and communication technology in the barrier-free

environment of buildings as an optimization or assist to barrier-free

environment improvement. There are not many relevant provisions,

mainly in Chapter 7, regarding "Communication Elements And

XXI
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Features", including fire alarm systems, ATMs and fare machines,

and two-way communication systems.

The International Electrotechnical Commission has formulated IEC

International Standards, and there are relevant provisions to assist

the elderly and the disabled through information and

communication technology.

Advances in science and technology have enabled hearing aids and

mobile phones to help people with physical and mental disabilities

to identify spaces. Practical cases are used in banks, cinemas,

government agencies, and historic buildings.

(III). Analyze the relevant laws and regulations that apply information

1.

and communication technology to optimize or assist in the

improvement of barrier-free environments in buildings in Japan.

In Japan’s “Building Design Standards Concerning Smooth

Movement for the Elderly and Disabled”, there are many

suggestions on amending laws and regulations that include

applying information and communication technology in

barrier-free environments of buildings, to optimize or assist in the

improvement of barrier-free environments, including guest room
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software devices, cinemas, public seating and auditorium seats,
parking lots, emergency alarms, ATMs, information
communication equipment, etc., providing important cases for
architects' reference.

In response to scientific and technological progress, Japan has
advanced information and communication technology cases, such
as in hotels, arenas, concert halls, exchange centers for the disabled,
offices, etc.

Through case analysis of Japanese laws and regulations, the
relevant content can be used as a reference for the amendment of
our country's barrier-free environment laws and regulations for

buildings.

(IV). Applying information and communication technology in

barrier-free environments of buildings in our country, as a

suggestion on optimizing or assisting in the improvement of the

barrier-free environment

Propose adding an appendix of "Design Specifications of

Accessible and Usable Buildings and Facilities” that includes

information and communication technology as an enhancement or

XX
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supplementary barrier-free environment improvement requirement,
for the reference of the industry. Propose amending the
"Regulations on the Supervision and Evaluation of the
Implementation of a Barrier-free Living Environment for Public
Buildings" to enhance the optimization of a barrier-free
environment for public buildings.

2. Propose notifications for the “Application of Information and
Communication Technology in the Barrier-free Environment of
Buildings as an Optimization or to Assist in the Improvement of
Barrier-free Environments".

3. The results of this research formulate the “Use of Information and
Communication Technology to Improve or Optimize the

Access-free Environment of Buildings” (draft).

VI. Suggestions and Strategies

[. Suggestion 1: The research results can be included into the “Design
Specifications of Accessible and Usable Buildings and Facilities” and
"The Operational Direction of Improvement Plans for Access-free
Facilities in Existing Public Buildings " amendment in the future:
Immediately Actionable Suggestion

Regulatory Authority: Construction and Planning Agency, MOI
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Sponsoring Authority: Architecture and Building Research Institute,

MOI

This research refers to the barrier-free design standards of

buildings in the United States and Japan, and gathers, through

interviews with experts and users, information to formulate

amendments to the appendix of the "Design Specifications of

Accessible and Usable Buildings and Facilities" and "The

Operational Direction of Improvement Plans for Access-free Facilities

in Existing Public Buildings " , which can be included in the reference

for the Construction and Planning Agency, MO, in the future.

2. Suggestion 2: The results of this research formulate the “Use of

Information and Communication Technology to Improve or Optimize the

Access-free Environment of Buildings” (draft), which can provide a

reference for municipal and county (city) governments: medium and

long-term recommendations: Immediately Actionable Suggestion

Regulatory Authority: Construction and Planning Agency, MOI

Sponsoring Authority: Architecture and Building Research Institute,

MOI
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This study has formulated the “Use of Information and
Communication Technology to Improve or Optimize the Access-free
Environment of Buildings” (draft), which can be used as a reference
for architects and industry professionals, and can serve as a reference
to municipalities and county (city) governments for their inspection
and review while conducting existing public buildings accessibility

reviews.

Suggestion 3: This research focuses on applying information and
communication technology in the barrier-free environment of buildings
in the United States, Japan, and our country, as an optimization or assist
in barrier-free environment improvement content that can be used as a
workshop textbook: Medium and Long-Term Suggestion
Regulatory Authority: Construction and Planning Agency, MOI
Sponsoring Authority: Architecture and Building Research Institute,
MOI
The suggestion based on this research results in the amendment of
the provisions of the “Regulations on the Supervision and Evaluation
of the Implementation of a Barrier-free Living Environment for Public

Buildings”, which includes information communication technology as



&

a positive evaluation item. In preparation for the coming of the
super-aged society, this research focused on the application of
information and communication technology in the barrier-free
environment of buildings in the United States, Japan, and our country
as an optimization or assist to barrier-free environment improvement
content. It can be included in the "Teaching Materials for Training
Investigating Personnel for the Establishment of Barrier-free Facilities
in Buildings" and provided to the Special Municipality, County (City)

governments, and architects, for reference.
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https://www. ada. gov/law-and-regs/design-standards/2010-stds/

2010 Standards for State

and Local Government
Facilities: Title |l

Stgie and locall governrment Gcilifies must fellow the requirements
of the 20 Standamis, including both the Tile || regulations at
28 CFR 36.151; and tihe 2004 ADAAG at 36 CFR part 1181,

appendives B and .
o ' I 2010 ADA
» Standards
2004 i
part I for
f 8] + ADAAS = Accessible
I Design

in the few places where requirements between the two diifier, the
requirerments of 28 CFR 35,151 prewail.

Compliance Date for Title i

I the: start date fior construction is en or after March 15, 2012, all
newly consirucied or altered State and local government Tacili-
ties must comply wilh the 2010 Standards. Before that date the
1921 Standards fwithout the eleyator exemption], the UFAS, or
the 2010 Standards may be used for projects when e stan of
consfruction commences on or after September 15, 2010,

Daparirmeni of Justics 2010 Stamaiaras: Title i -3
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TECHAICAL CHAPTER T: COMMUNICATION ELEMENTS AND FEATURES

CHAPTER 7: COMMUNICATION ELEMENTS AND FEATURES
701 General

701.1 Scope. The provis:ons of Chapler 7 shall apply where required by Chapler 2 or where referenced
by a requirement i this document.
702 Fire Alarm Systems

702.1 General, Fire alarm systems shall have permanently installed audible and visible alarms
complying with NFPA 72 (1999 or 2002 edilion) (incorporated by reference, see "Referenced Standards”
in Chapter 1}, except that the maximum allowable sound level of audble notification appliances
complying with section 4-3.2.1 of NFPA 72 {1999 edibon) shal have a sound level no more than 110 dB
at the minimum hearing distance from the audible appliance. In addition, alarms in guest rooms requined
o provide commumication features shall comply with sections 4-3 and 4-4 of NFPA 72 (1999 edition) or
sections 7.4 and 7.5 of NFPA 72 (2002 edition).
EXCEPTION: Fire alarm systems in medical care facifbes shall be permitied to be provided in
acoordance with indusiry practice.
703 Signs

703.1 General. Signs shall comply with 703. Where both wisual and tactile characters are required,
with fachie characters, shall be provided.
703.2 Raised Characters. Raised chavaclers shall comply with 7032 and shall be duplicated in braille
complying with 703.3. Raised characters shall be nstalled in accordance with 703 4.

T03.2 Raised Characters. Signs that are designed to be read by touch should
not have sharp or abrasive edges.

703.2.1 Depth. Raised characters shall be 1/32 inch (0.8 mm) minimum above their background.
703.2.2 Case. Characfers shall be uppercase.

703.2.3 Style. Characters shall be sans senf.  Characfers shall not be italic, oblique, script, highly
decorative, or of other unusual forms.

703.2.4 Charactes Proportions. Characters shal be selected from fonts where the width of the
uppercase letter "0 is 55 percent manimum and 110 percent maximum of the height of the

uppercase lefler T

703.2.5 Character Height. Charadier height measured vertically from the baseline of the character
shall be 58 inch (16 men) minimum and 2 inches (51 mm) maxamum based on the height of the
uppercase ketter T

186 - 2010 Standards: Titles H and W Department of Justice
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CHAPTER 7: COMMUNICATION ELEMENTS AND FEATURES TECHMICAL

provided, raised character hesght shall be permitted to be ¥4 inch (13 mm) minimum.

Figure 703.2.5
Height of Raised Characters

703.2.6 Stroke Thickness. Stroke thickness of the uppercase lefter 7" shall be 15 percent
maximum of the heght of the chavacter.

703.2.7 Chasactes Spacing. Characler spacing shall be measured between the two dosest poinis
of adjacent rassed characters within a message. excluding word spaces. Where characters have
rectangular cross sedlions, spacing between individual raised characters shall be /8 inch {3.2 men)
manimum and 4 Bimes the raised characfer stroke width maximum. Where characters have other
cross sections, spacing between individual raised characters shall be 1116 inch (1.6 mm) maimum
mddhmhemaedd:aadarshduemﬂhmmdhhamdhmmm 18
inch (3.2 mm) minirmum and 4 times the raised character stroke width maximum at the top of the
cross sechions. Charadlers shall be separated from raised borders and decorative elements 38 inchi
(9.5 mm) rmnsmum.

703.2.8 Line Spacing. Spacing between the baselines of separate lines of raised characlers within
a message shall be 135 percent minimum and 170 percent masimum of the raised character height.

T03.3 Braille. Braille shall be contracied (Grade 2) and shall comply with 703 3 and 703.4.

703.3.1 Dimensions and Capitalization. Braille dots shall have a domed or rounded shape and
shall comply with Table 703.3.1. The mndication of an uppercase letter or lelters shall only be used
before the first word of sentences, proper nouns and names, individual letters of the alphabet,

Department of Justice 2010 Standards: Titles Il and Wl - 187
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TECHMNICAL CHAPTER 7: COMMUNICATION ELEMENTS AND FEATURES
Taoble 703.3.1 Braille Dimensions
Minimum in Inches
Wnisursmont Range Maximum in Inches
Dok base diameter 0.059 (1.5 mm)
to
0.063 (1.6 mm)
Dstance between two dots in the same cell’ 0-099(;20-3“‘“}
0.100 (2.5 mm)
Distance between corresponding 0241 (6.1 mm)
dots in adjacent cells' fo
0.300 (7.6 mm)
Dot height 0.025 (0.6 mm)
to
0.037 (0.9 mm)
Distance between corresponding dots 0.395 (10 mm)
from one cell directly below’ to
0.400 (102 mm)
1. Measured cender o cender.
1 carresponang dots distance betwean dots
in adjecent cells / in the same cel
Y sirgge biate
[0 e
distance between dots _F— @ [. ']
in the same cell ® e
. ()} ] l J _biank cell space
—— between words
fram one el diectly below : 4 '[ Y :\z —
& l j ()'\‘ -_no resad dot
Figure 703.3.1
Braille Measwement

703.3.2 Position. Braille shall be posiioned below the

text. If texd is mulii-lined,

braille shall be placed below the entire lext. Braille shall be separated 3/8 inch (9.5 mm) minimum
from any other fachie characters and 3/8 inch (9.5 mm) minimum from raised borders and decorative

elements.

188 - 2010 Standards: Titles ll and I
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EXCEPTION: &ukpmdedm%mmhdsﬂﬂbewmslmh@am]
minimum and shall be located either directly below or adjacent to the comesponding raised
characters or symbals.

703.4 Instaliation Height and Location. Signs with factie characters shall comply with 703 4.
703.4.1 Height Above Finish Floor or Ground. Tactie characters on signs shall be located 48
inches (120 mm) minimum above the finish floor or ground surface, measured from the baseline of
the lowest factile character and 60 inches (1525 mm) maximum above tive finish floor or ground
surface, measured from the baseline of the highesl tacide characfer

EXCEPTION: Tactiée characters for elevator car controls shall not be required to comply with

T034.1.

Figure 703.4.1
Height of Tactile Characters Above Finish Floor or Ground

Department of Justice 2010 Standards: Titles Il and Il - 189
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TECHNICAL CHAPTER 7: COMMUNICATION ELEMENTS AND FEATURES

703.4.2 Location. Where a tachie sign is provided at a door, the sign shall be located alongside the
door at the latch side. Where a taciile sign is provided at double doors with one active leaf, the sign
shail be located on the inactive leaf. Where a factife sign is provided at double doors with two active
leafs, the sign shall be located to the night of the right hand door. Where there is no wall space al the
latich side of a single door or at the right side of double doors, signs shall be located on the nearest
adjacent wal. Signs containing factie characters shall be located so that a dear floor space of 18

inches (455 mm) minimum by 18 inches (455 mm) minimum, centered on the factie characters, s

provided beyond the arc of any door swing between the closed position and 45 degree open

position.
EXCEPTION: Signs with tachie characiers shall be permitfed on the push side of doors with
closers aind without hold-open devices.

Figure 703.4.2
Location of Tactile Signs at Doors

703.5 Visual Characters. Visual characters shall comply with 7035

EXCEPTION: Where visual charactess comply with 7032 and are accompanied by braille complying
with 703.3, they shall not be required to comply with 703.5.2 through 70359,

703.5.1 Finish and Contrast. Characters and their background shall have a non-glare finish.
Characters shall contrast with their background with ether light characfers on a dark background or
dark characters on a bght background.

Advisory 703.5.1 Finish and Contrast. Signs are more legible for persons with low vision
mmm:m;mmww Additicnal fackrs
include

the ease with which the text can be its background
shadows cast by lighting sources, mﬁmmwhuﬁmﬁ'dhmﬂb
background colors and texdures.

703.5.2 Case. Characters shall be uppercase or lowercase or a combination of both.

703.5.3 Style. Charadlers shall be conventional in form. Characfers shall not be italic, oblique,
script, highly decorative, or of other unusual forms.

703.5.4 Charactes Proportions. Characlers shal be selected from fonts where the width of the
uppercase lefter 0" is 55 percent rmnamum and 110 percent maximum of the height of the
uppercase letter T,

190 - 2010 Standards: Titles Il and I Department of Justice
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CHAPTER 7: COMMUNICATION ELEMENTS AND FEATURES TECHMICAL

703.5.5 Character Height. Minimum characler height shall comply with Table 703.5.5. Viewing

distance shall be measured as the horizontal distance between the character and an obstruction
preventing further approach towards the sign. Character height shall be based on the uppercase
letter T
Table 703.5.5 Visual Character Height
Heigit to Finish Floor or
Ground From Horizontal Viewing Distance | Minimum Character Heigiht
Baseline of Character
40 inches (1015mm) toless | less than 72 inches (1830 mm) 548 inch (16 mm)
""“'(""‘"ﬁmﬂ'““ T2 exches (1830 mm)and | 58 inch (16 mm), plus 118 inch
greates (3.2 mm) per foot (305 mm) of
viewing distance above 72
nches (1830 mmj)
Greates than 70 inches (1780 | less than 180 inches (4570 mm} 2inches (51 mm)

mm) to fess than or equal to 120
nches (3050 mm})

180 inches (4570 mm} and
greater

2 inches (51 mm), plus 1/8inch
(3.2 mm) per foot {305 mm) of

viewing distance above 180
mches (4570 men)

3inches (75 mm)

3 inches (75 mm), plus 1/8 inch

(32 mim) per foot {305 mm] of

viewing distance above 21 feel
(6400 mm)

703.5.6 Height From Finish Floor or Ground. Visual characters shall be 40 inches (1015 mm)
minimum above the finish floor or
EXCEPTION: WMMMammmmmbm
with 703.5.6.

703.5.7 Swoke Thickness. Stroke thickness of the uppercase letter T shall be 10 percent minimum
and 30 percent maximum of the hesght of the characfer.

703.5.8 Character Spacing. Characfer spacing shall be measured between the two closest poinis
of adjacent characters, excluding word spaces. Spacing between individual characters shall be 10

percent minimum and 35 percent maamum of character hesght.

703.5.9 Line Spacing. Spacing between the baselines of separate lines of characlers withn a
message shall be 135 percent minimum and 170 percent maximum of the character height.

703.6 Pictograms. Piclograms shall complly with 703.6.

greaber than 120 inches
(3050 mm)

less than 21 fest (6400 mm)
21 feet (6400 mm) and greater

Department of Justice 2010 Standards: Titles l and I - 191
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TECHNICAL CHAPTER 7: COMMUNICATION ELEMENTS AND FEATURES

703.6.1 Pictogram Field. Pictograms shall have a fiekd height of 6 inches (150 mm) minimum.
Characters and braille shall nol be located in the pictogram field.

-

6 min
160

%

MEN-| o

Figure 703.6.1
Pictogram Field

703.6.2 Finish and Contrast. Picfograms and their field shall have a non-glare finish. P
gmmmwmmammmamﬁaduammmam

703.6.2 Finish and Confrast. Signs are more legible for persons with low vision
when characiers confrast as much as possible with their background. Additional factors
affiecting the ease with which the text can be distinguished from its background mclude
shadows cast by ighting sources, surface glare, and the unifiormity of the text and
background colors and texdures.

703.6.3 Text Descriptors. Ficlograms shal have text descriptors located directly below the
pictogram feld. Text descriptors shall comply with 703.2, 7033 and T03 4.

703.7 Symbols of Accessibility. Symbots of accessibilty shall comply with 703.7.

T03.7.1 Finish and Contrast. Symbols of accessibwity and their background shall have a non-glare
fmish. Symbols of accessibiidy shall contrast with their background with either a light symbbol on a
dark background or a dark symbol on a light background.

Mﬁu‘yﬂﬂ] 1 Finish and Contrast. %mmbﬂkhmﬁbﬂm

when characters confrast as much as possible with their background. Additional factors
affeciing the ease with which the text can be dislinguished from its background nclude
shadows cast by lighting sources, surface glare, and the uniformity of the text and
background colors and fextures.

192 - 2010 Standards: Titles il and Il Department of Justice
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CHAPTER 7: COMMUMICATION ELEMENTS AND FEATURES TECHNICAL

703.7.2 Symbols.
703.7.2.1 Intemational Symbol of Accessibility. The Intemnational Symboal of Accessibdily

shall comply with Figure 703.7.2.1.

Figure 703.7.2.1
Intemnational Symbol of Accessibility

703.7.2.2 International Symbol of TTY. The International Symbol of TTY shall comply with
Fugure 703.722

703.7.2.3 Volume Control Telephones. Telephones wilh a volume confrol shall be identified by
a pictogram of a telephone handset with radiating sound waves on a square field such as shown

in Figure T03.72.3.
i))
Figure 703.7.23
Volume Control Telephone
Department of Justice 2010 Standards: Titles l and Il - 193
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TECHNICAL CHAPTER 7: COMMUNICATION ELEMENTS AND FEATURES

703.7.2.4 Assistive Listening Systems. Assistive lisfening systems shall be identified by the
Infemnational Symbol of Access for Hearing Loss complying with Figure 703.72 4.

Figure 703.7.24
Intermnational Symbol of Access for Hearing Loss

704 Telephones
704.1 General, Public telephones shall compliy with 704.

704.2 Wheelchair Accessible Telephones. Wheelchair accessibie telephones shall comply wath
T042

704.2.1 Clear Floor or Ground Space. A clear floor or ground space complying with 305 shall be
prowaded. The clear floor or ground space shall not be obstrucied by bases, enciosures, or seais.

Advisory 704.2.1 Clear Fioor or Ground Space. Because dear floor and ground space is
required to be unobsirucied, telephones, enclosures and reliated telephone book storage
cannot encroach on the required clear floor or ground space and must comply with the

704.2.1.1 Parallel Approach. Where a paraliel approach is provided, the distance from the
edge of the telephone enclosure to the face of the telephone unit shall be 10 inches (255 mm)
M.

- 194 - 2010 Standards: Titles Il and I Department of Justice
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CHAPTER 7: COMMUNSCATION ELEMIENTS AND FEATURES TECHNICAL

704.2.1.2 Forward Approach. Where a forward approach is provided, the distance from the
front edge of a counter within the telephone endlosure to the face of the telephone unit shall be
20 inches (510 mm) mavdmum.

20 max
510

|
|
I
|
L

Figure 704.2.1.2
Forward Approach to Telephone

704.2.2 Opevable Parts. Operabie parts shall comply with 309. Telephones shall have push-button
controls where such service is avalable.

704.2.3 Telephone Directories. Telephone direciones, where provided, shall be located in
accordance with 309.

704.2.4 Cord Length. The cord from the telephone to the handset shall be 29 mches (735 mm) long
1

704.3 Volusme Control Telephones. Public telephones required to have volume controls shall be
equipped with a receive volume control that provides a gain adjustable up to 20 dB minimum. For
incremental volume control, provide: at least one menmediate step of 12 dB of gain minimum. An
automatic reset shall be provided.

Advisory 704.3 Volume Control Telephones. Amplifiers on pay phones are located in the
base or the handset or are built into the telephone. Most are operated by pressing a button
or key. If the microphone in the handset is noll being used, a mute bution that temporarily
tums off the microphone can also reduce the amount of background noise which the person
hears in the earpiece. If a volume adjustment is provided that allows the wser to set the
level anywhere from the base volume to the upper requirement of 20 dB, there is no need to
specify a lower imit. If a stepped volume control is provided, one of the intermediate levels

must provide 12 dB of gan. Consider issues when matching
mmamﬁmm 'MMmhmwy
telephone handsets are available. Portable and in-fine amplifiers can be used with some

phones but are not praclical at most public phones covered by these requirements.

Department of Justice 2010 Standards: Titles ll and Il - 195
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TECHNICAL CHAPTER 7: COMMUNICATION BLEMENTS AND FEATURES

T04.4 TTYs. TTYs required at a public pay telephone shall be permanently afficed within, or adjacent to,
the telephone enclosure. Where an acoustic coupler is used, the telephone cord shall be sufficiently
long to allow connection of the TTY and the telephone receiver.

Advisory 704.4 TTYs. Ensure that sufficient electrical service is avadable where TTYs are
to be installed.

704.4.1 Height. When in use, the fouch surface of TTY keypads shall be 34 mches (865 mm)
EXCEPTION: Where seals are provided, TTYs shall not be required to comply with 704 4.1,

MMiW A telephone with a TTY installed undemeath cannot also be a

wheelchair accessible telephone because the required 34 mches (865 mm) minimum
keypad height can causes the highest operable part of the telephone, usually the coin slot,
to exceed the maximum permitied side and forward reach ranges. (See Section 308).

Advisory 704.4.1 Height Exception. While seats are not required at TTYs, reading and
typing at a TTY is more suited to silting than standing. Facilites ihat oflen provide seats at
TTY's include, but are not imited to, airports and other passenger terminals or stations,
courts, ast galleries, and convension centers.

TO4.5TTY Shelf. Public pay telephones required to accommodate portable 77Ys shall be equipped
with a shelf and an electrical outfet within or adjacent to the telephone enclosure. The telephone
handset shall be capable of being placed fiush on the surface of the shelf The shelf shall be capable of
accommodating a TTY and shall have 6 inches (150 mm) minirmum vertical clearance above the area
where the TTY is to be placed.

705 Detectable Warnings

705.1 General. Defectable warnings shall conssi of a surface of truncated domes and shall comply with
T05.

705.1.1 Dome Size. Truncated domes in a defeciable waming surface shall have a base diameter
of 0.9 inch (23 mon) mianimurm and 1.4 inches (36 mm) masamum, a top diameter of 50 percent of the
base diameter minimum to 65 percent of the base diameter maximum, and a height of 0.2 mch (5.1
mm).

705.1.2 Dome Spacing. Truncated domes in a defectable waming surface shall have a center-to-
center spacing of 1.6 inches (41 mm) minimum and 2.4 inches {61 mm) maximum, and a base-lo-
base spacing of 0.65 inch {17 mm) minimum, measured between the most adjacent domes on a
square grid.

70513 Contrast. Defeciable warning surfaces shall canfrast visually with adjacent walking
surfaces either ight-on-dark, or dark-on-light.

196 - 2010 Standards: Titles [l and il Department of Justice
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top dinmeter of

e base diamester 0.2
bese diameter of _,_,-E-—-'i
R = 4

(a)
elevabon

(enlarged)

Figure 705.1
Size and Spacing of Tnmcated Domes

705.2 Platform Edges. Detectable warning surfaces al platform boarding edges shall be 24 inches (610
mm) wide and shall extend the full length of the public use areas of the platiorm.

706 Assistive Listening Systems
706.1 General. Assistive dstening systems required m assembly areas shall comply with 706.

Advisory 706.1 General. Assistive istening systems are generally categorized by their
mode of transmission. There are hard-wired systems and three types of wireless systems:
induction loop, infrared, and FM radio fransmission. Each has different advantages and
disadvaniages that can help determine which system is best for a given application. For
example, an FM system may be betier than an infrared system in some open-ar assemblies
m-ﬁadnydsauhsaﬂeﬁnnslﬂl On the other hand, an infrared system is
typically a better choice than an FM system where confidential transmession is importan
because it will be contained within a given space.

The technical standards for assistive listening systems describe minimum performance
levels for volume, interference, and distorion. Sound pressure levels (SPL), expressed in
mmmmm mmiwormim

(the signal) and the background noise in a space or piece of equipment. The higher the
SNR, the more intefigible the signal. ﬂhpﬂ@mhﬂ&rﬂshdﬂwﬁmnw
mmmw waves are manipulated fo serve assistive

mummmmmmhamamm
requires assistance from a professional sound engineer. The Access Board has published
technical assistance on assistive listening devices and systems.

706.2 Receiver Jacks. Receivers required for use with an assisfive istening system shall include a 1/8
inch (32 mm} standard mono jack.

Department of Justice 2010 Standards: Titles il and I - 197
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TECHNICAL CHAPTER 7: COMMUNICATION ELENENTS AND FEATURES

706.3 Receiver Hearing-Aid Compatibility. Receivers required to be heasing-aid compatible shall

interface with telecoils in heanng aids through the provision of neckioops.
Advisory 706.3 Receiver Neckloops and headsets that can
be wom as neckloops are with aids. Receivers that are not compatible
include earbuds, which may require removal of hearing aids, and headsets that

must be woim over the ear, which can create disruptive merference in the transmission and

T06.4 Sound Pressure Level. Assistive fistening systems shall be capable of providing a sound
pressure level of 110 dB minimum and 118 dB maximum with a dynamic range on the volume control of
50dB.

T06.5 Signal-to-Noise Ratio. The signal-to-noise ratio for intemally generated notse in assisfive
kstening systems shall be 18 dB minimum.

706.6 Peak Clipping Level. Peak dipping shall not exceed 18 dB of clipping relative to the peaks of
speech.

707 Automatic Teller Machines and Fare Machines

Advisory 707 Automatic Teller Machines and Fare Machines. Interaclive transaciion
machines (ITMs), other than ATMs, are not covered by Section 707. However, for enfities
mwhmhwdmmuwhmm

that [TMs purchased by the Federal govemment comply with slandards issued by the
Access Board under Secion 508 of the Rehabilitation Act of 1973, as amended. This law
covers a variety of products, including computier hasdware and software, websites, phone
systems, fax machines, copiers, and similiar technologies. For more information on Section
508 consult the Access Board's websile at www.access-board.gov.

T07.1 General. Automatic teller machines and fare machines shall comply with 707.

Advisory 707.1 General. If farecards have one tactually distinctive comer they can be
inserted with greater accuracy. Token collection devices that are designed to accommodate
tokens which are perforated can allow a person fo distinguish more readily between tokens
and common coins. Place accessible gates and fare vending machines in close proxamity fo
other accessible elements when feasible so the faciily is easier lo use.

707.2 Clear Floor or Ground Space. A clear floor or ground space complying with 305 shall be

EXCEPTION: Clear floor or ground space shall not be required at drive-up only automatic tefler
machines and fare machines.

198 - 2010 Standards: Titles i and Il Department of Justice



MeE A BEMEHRA LR ERERRARE (2010 F52) 3 T @ MA AWM 5
(B k)

CHAPTER 7: COMMUNICATION ELEMENTS AND FEATURES TECHNICAL

707.3 Operable Parts. Operabie parts shall comply with 309. Unless a clear or correct key is provided,

each operable part shall be able to be differentiated by sound or touch, without activation.
EXCEPTION: Drive-up only automatic teller machines and fare machines shall not be required to
comply with 309 2 and 309.3.

707.4 Privacy. Automatic teller machines shall provide the opportunity for the same degree of privacy of
input and output avaitable to all individuals,

Advisory 707.4 Privacy. In addition to people who are blind or visually impaired, people
with limited reach who use wheelchairs or have short stature, who cannot effecively block
the ATM screen with their bodies, may prefer to use speech outpul. Speech output users
mhnuﬂﬁmmmhmﬂmhvﬂhmmmmmm

personal security and privacy.

707.5 Speech Output. Machines shail be speech enabled. Operaling instruciions and orientation,
visible fransaction prompts, user input verffication, error messages, and all displayed information fior full
use shall be accessible to and independently usable by individuals with vision impaiments. Speech shall
be delivered through a mechanism that is readily available to all users, including but not limited to, an
industry standard connector or a telephone handset. Speech shall be recorded or digitized human, or

EXCEPTIONS: 1. Audible tones shall be permitted instead of speech for visibie output that is not
Whmﬂymmmmmb asterisks representing personal

2. mnmmmmmmmbmmmm
convey mformation that can be used in the transaction being conducted.

3. Where speech synthesis cannot be supported, dynamic alphabetic output shall not be required to
be audiie.

Advisory 707.5 Speech Output. if an ATM provides addiional funclions such as
dispensing coupons, selling theater tickets, or prowiding copies of monthly statements, all
such funciions must be available to customers using speech oulput. To avoid confusion at
the ATM, the method of iniiating the speech mode should be easdy discoverable and should

not require speciaized training. For example, if a telephone handset is provided, lifing the
handset can initiate the speech made.
707.5.1 User Control. Speech shall be capable of being repeated or inferrupted. Volume control
shall be provided for the speech function.

EXCEPTION: Speech output for any single function shall be permitted to be automalically
interrupted when a transacdiion is selected.

707.5.2 Receipts. Where receipls are provided, speech output devices shall provide audible
balance inquiry information, error messages, and all other information on the prnted receipt
necessary to complete or verify the transaction
EXCEPTIONS: 1. Machine location, date and time of transaction, customer account number,
and the machine identifier shall not be required to be audible.
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2. Information on printed receipts that duplicates information available on-screen shall not be
required to be presented in the form of an audible receipt.
3. Printed copies of bank statements and checks shall not be required to be audible.

707.6 Input. Input devices shall comply with 707 6.

707.6.1 Input Controls. At least one tactilely discemible input control shall be provided for each

function. Where provided, key surfaces not on active areas of display screens, shall be raised above
surrounding surfaces. Where membrane keys are the only method of input, each shall be tactilely
discemable from surmounding surfaces and adjacent keys.

707.6.2 Numeric Keys. Numeric keys shall be amanged in a 12-key ascending or descending
telephone keypad layout. The number five key shall be taciilefy distinct from the other keys.

Advisory 707.6.2 Numeric Keys. Telephone keypads and computer keyboards differ in
one significant fealure, ascending versus descending numerical order. Both types of
keypads are acceptable, provided the computer-style keypad is organized simiarly to the
number pad locatied at the nght on most computier keyboards, and does not resemble the

iine of numbers located above the computer keys.

HEE) [@DE)E)
AEE @E)E
(7)(E)8) MEE)
BO® D@
(a) {b)
12-key 12-key
ascending descending
Figure 707.6.2
Numeric Key Layout

707.6.3 Function Keys. Function keys shall comply with 707.6.3.

707.6.3.1 Contrast. Function keys shall contrast visually from background surfaces. Characters
and symbols on key surfaces shall contrast visually from key surfaces. Visual contrast shall be
either hight-on-dark or dark-on-fight.
EXCEPTION: Tachie symbols required by 707 6.3.2 shall not be required to comply with
T0763.1.

707.6.3.2 Tactile Symbols. Function key surfaces shall have factife symbols as follows: Enter
or Proceed key: rassed circle; Clear or Correct key: raised left amow, Cancel key- raised letter ex;

200 - 2010 Standards: Titles Il and Il Department of Justice
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707.7 Display Screen. The display screen shall comply with 707.7.
EXCEPTION: Drive-up only automatic tefler machines and fare machies shall not be required to
comply with 707.7.1.

707.7.1 Visibility. The display screen shall be visible from a point located 40 inches (1015 mm)
above the center of the clear floor space in front of the machine.

707.7.2 Characters. Characlers displayed on the screen shall be in a sans serif fort. Characters
shall be /16 inch (4.8 mm) high minimum based on the uppercase letier “T". Characfers shall
contrast with their background with either light characfers on a dark background or dark characters
on a light background.

707.8 Braille Instructions. Braille instructions for initiating the speech mode shall be provided. Braille

shall comply with 703.3.

708 Two-Way Communication Systems

708.1 Geneval. Two-way communication systems shall comply with 708.

Advisory 708.1 General. Devices that do not require handsets are easier to use by people
who have a limited reach.

708.2 Audible and Visual Indicators. The system shall provide both audible and visual signals.

Advisory 708.2 Audible and Visual Indicators. A light can be used to indicate visually
that assistance is on the way. Signs indicating the meaning of visual signals should be
provided.

708.3 Handsets. Handset cords, if provided, shall be 29 inches (735 mm) long minimum.

708.4 Residential Dweliing Unit Communication Systems. Communications systems between a
residential dwedling unid and a side, bulding, or floor entrance shalll comply with 708.4.

708.4.1 Common Use or Public Jse System Interface. The common use or pubiic use system
interface shall inciude the capability of supporting voice and TTY communication with the residential
include a telephone jack capable of supporting voice and TTY communication with the common use
or public use system interface.
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