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REPORT
Accessibility wiki: accessibility.cis-india.org

The wiki project was envisaged and funded by theadal Internet Exchange of India (www.nixi.in) ahds been executed by the
Centre for Internet and Society
(www.cis-india.org), Bangalore.

Project Start date: May 2009
End date: February 2010.

Background

India has a large percentage of disabled persoits population— estimated to be over seven pet asrper the Census of 2001.
Even this figure is believed to be a gross underesentation of the total number of disabled peysesriding in this large and diverse
country. Taken in figures, this amounts to rougfdy100 million persons with disabilities in thertary of India. Out of this number,
a mere two per cent residing in urban areas hawesado information and assistive technologies wieitable them to function in
society and enhance their performance. There areralereasons for this, one of them being thatethera deplorable lack of
awareness which exists on the kinds of disabilitied about ways in which one can provide infornrmatmd services to disabled
persons. Parents, teachers, government authoaitidssociety at large are all equally unaware alloeitoptions which exist in
technology today to enable persons with disabidlite carry on independent and productive livesriBgra few exceptions, India is
still trapped in an era where a white cane andadllBrslate symbolises the future for blind peopléjle the world has progressed to
newer forms of enabling technology such as screaders, daisy players, the Kindle and so on. &heeds the situation in the case
of other disabilities. This wiki hence, aims to be® a resource for disabled persons, their pareats;givers, family and friends,
teachers, employers, technical developers, nonergavental organisations and policy makers oregifit kinds of disabilities,
assistive technologies, computer software and hemgwalternate platforms for access, as well asl&mpns and policies which
would help to create an accessible environmenpdosons with disabilities.
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Objective

The wiki is intended to spread awareness aboubitityaand the needs of disabled persons with reispeaccessing information. It
strives to emphasise that persons with disabilitess function independently and productively ifytrege given access to the right
kind of assistive infrastructure. The wiki alsoves to raise awareness about the need for desigmnigternet and IT and electronic
products on the principles of universal designhed they can be accessed by all persons, irrespauttidisability. Finally, the wiki
gives examples of accessibility legislations irea fcountries to serve as a guide to policy makarsntegrating ICT accessibility
within mainstream activities.

Project implementation

All the articles in the wiki (except for the section policies for nations) have been written byspas with disabilities who are
themselves users of assistive technologies. Tidesr have been written over a period of ten mertbginning from May 2009.
However, some of the articles which were therehmihitial proposal have not been carried in teigort due to non-availability of
writers willing to right on those topics and indeadditional articles have been filed. So at presenhave a total of 125 articles as
against the proposed 120 articles initially presénh the project proposal. The details regardimgdame have been enclosed as a
separate entry in Annexure B of this report.

The list of contributors is given in Annexure A.&rk are a total of 125 articles which have beemdd/into the following sections:
* Background
» Accessibility for users
» Accessibility for developers
» Accessibility for the organisation
» Developments in India
» Accessibility for Nations

The list of articles with the word count and udggiven in Annexure B.

The expense statement for the project is givenrineXure C.
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The articles are reproduced in Annexure D.

About the organizations
National Internet Exchange of India (NIXI)

NIXI is a not for profit organization under secti@b of the Companies Act 1956, and was registeretl%July 2003. NIXI was set
up for peering of ISPs among themselves for thpgee of routing the domestic traffic within the oty itself, thereby resulting in
better quality of service (reduced latency) anduced bandwidth charges for ISPs by saving on iatemal bandwidth. NIXI is

managed and operated on a neutral basis, in litte ttve best practices for such initiatives glohaltyis managed by a Board of
Directors. The Directors are drawn from the Departtmof Information Technology, from the academienoaunities at various
institutions (such as the 1ITs and ISPAI), and framong the peering ISPs.
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The Centre for Internet and Society (CIS)

Founded in 2008, CIS is a Bangalore based indepénaen-profit, research and advocacy organisatibich is involved in research
on the emerging field of the Internet and its ielahip to the society. CIS brings together schlacademics, students,
programmers and scientists to engage in a largetyaf Internet issues like governance, privacyd &eedom of expression, etc.

CIS works in the areas of histories of the Interdeital natives, and a reader on the Wikipedidaancing higher education for the
downtrodden, and accessibility for the disablednmess, telecom and Internet governance.

Log on to our website atww.cis-india.orgto learn more about our work. Please also wii://www.cis-india.org/events/workshop-
for-web-developers-on-web-accessibility

Project Coordinator:

Nirmita Narasimhan
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Annexure A
List of Contributors

Sr No Name E mail

1 Mukesh Sharma mrmukeshsharma@gmail.com
2 Namrata Mehta namratamehtal0@gmail.com
3 Pranav Lal pranav.lal@gmail.com

4 Prashant Naik prashant@xrcvc.org

5 Prashant Ranjan Verma prashant.rv@gmail.com

6 Preetam Pereira preetampereira@yahoo.com

7 Rebecca Schild O4schild@utsc.utoronto.ca

8 Saurabh Malav saurabhmalav@yahoo.com

9 Vikas Kapoor dl.vikas@gmail.com

10 Rahul Gonsalves gonsalvesdesk@rahulgonsalves.c
11 Srinivasu Chakravartula srinivu@yahoo-inc.com

12 Dipendra Manocha dipendra.manocha@gmail.com
13 Neeti neeti@prologixsoft.com

The designing and layout of the Wiki page has lzkmre by Rahul Gonsalves,

Independent Researcher.
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Annexure B
List of articles

Sr No Article title Words Url
1. Accessibility — An Overview 554 http://accessibility.cis-india.org/index.php/Accidgy -
An_Overview
2. Disability and the Family 495 http://accessibility.cis-india.org/index.php/Dislilgi and_the_Family
3. The Need for Alternative Solutions755 http://accessibility.cis-
Hardware and Software Solutions and india.org/index.php/The need_for_alternative_sohsi_hardware_an
Alternate Formats d_software_solutions and_alternate formats
4. | Disabilities and the Internet | 2650 http://accessibility.cis-india.org/index.php/Acciedlity for Users
Assistive Technologies

5. Overview 1487 http://accessibility.cis-
india.org/index.php/Assistive_Technologies Overview

6. Alternative Input Devices 1047 | http://accessibility.cis-
india.org/index.php/Assistive_Technologies:Alteimat Input Device
S

7. Electronic Pointing Devices 816 | http://accessibility.cis-
india.org/index.php/Assistive_Technologies:ElecitoRointing_Devi
ces

8. Sip- and- puff Systems 368 | http://accessibility.cis-india.org/index.php/Assist Technologies:Sipr
and-puff_Systems

9. Wands and Sticks 289 http://accessibility.cis-
india.org/index.php/Assistive_Technologies:Wandsl &ticks

10. Joy Sticks 206 http://accessibility.cis-
india.org/index.php/Assistive_Technologies:Joystick
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11. Trackballs 317 http://accessibility.cis-
india.org/index.php/Assistive_Technologies:Traclkbal

12. Touchscreen 420 http://accessibility.cis-
india.org/index.php/Assistive_Technologies:Toucheos

13. Making Text Based Materials Accessible 949 | http://accessibility.cis-
india.org/index.php/Assistive_Technologies:MakingxfF
based Materials_Accessible

14. Vaachak 6132 | http://accessibility.cis-
india.org/index.php/Assistive_Technologies:Vaachak

15. Refreshable Braille Displays 362 | http://accessibility.cis-
india.org/index.php/Assistive_Technologies:RefrédhaBraille Displ
ays

16. Screen Enlargers 946 | http://accessibility.cis-
india.org/index.php/Assistive_Technologies:Screaerakers

17. Screen Readers 234 | http://accessibility.cis-
india.org/index.php/Assistive_Technologies:Screazadrs

18. Free Screen Readers 268 | http://accessibility.cis-
india.org/index.php/Assistive_Technologies:Freee8ar Readers

19. Braille Embossers 1586 | http://accessibility.cis-
india.org/index.php/Assistive_Technologies:Braignbossers

20. Keyboard Filters 88 http://accessibility.cis-
india.org/index.php/Assistive_Technologies:Keybodiitters

21. Speech Recognition Software 668 | http://accessibility.cis-
india.org/index.php/Assistive_Technologies:Spee@tdgnition _Soft
ware

22. Speech Recognition Software and 866 http://accessibility.cis-

Productivity india.org/index.php/Assistive_Technologies:Speedtdanition_Soft

ware_and_Productivity

23. Text to Speech Synthesisers 833 | http://accessibility.cis-

india.org/index.php/Assistive

Technologies:Text-to-
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speech Synthesizers

24, Talking and Large Print Word Processars 497 | http://accessibility.cis-
india.org/index.php/Assistive_Technologies:Talkiagd Large-
print. Word_Processors

25. TTY and TTD conversion modems 329 http://accessibility.cis-
india.org/index.php/Assistive_Technologies:TTY_ anh@D_conversio
n_modems

26. Braille Devices 603 http://accessibility.cis-
india.org/index.php/Assistive_Technologies:BrailDevices

27. DAISY 825 http://accessibility.cis-
india.org/index.php/Assistive_Technologies:DAISY

28. The Buddy Player 303 http://accessibility.cis-
india.org/index.php/Assistive_Technologies:The Budlayer

29. Keyboard Use 178 http://accessibility.cis-
india.org/index.php/Assistive_Technologies:Keybodige

30. Ergonomics of Keyboard and Mouse 394 | http://accessibility.cis-
india.org/index.php/Assistive_Technologies:Ergonmsnof Keyboard

and_Mouse

31. Headphones 471 http://accessibility.cis-
india.org/index.php/Assistive Technologies:Headgson

32. Seeing with Sound 1058 | http://accessibility.cis-
india.org/index.php/Assistive_Technologies:Seeinith véound

33. Speech Synthesizers 312 | http://accessibility.cis-
india.org/index.php/Assistive_Technologies:Speeghtl®sizers

34. Dexterity Problems 299 http://accessibility.cis-
india.org/index.php/Assistive_Technologies:Dexterroblems

35. Mouse Adapters for People with Hand | 206 http://accessibility.cis-

Tremors india.org/index.php/Assistive_Technologies:Mouseaptgrs for Peqg
ple_with Hand Tremors

36. OCR Softwares 1948 | http://accessibility.cis-
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india.org/index.php/Assistive Technologies:OCR Wafes

37. OCR and Mathematics Challenges 414 | http://accessibility.cis-
india.org/index.php/Assistive_Technologies:OCR_dvidthematics
Challenges
38. Accessibility in Windows 629 http://accessibility.cis-india.org/index.php/Accidgy in Windows
39. Accessibility in Mackintosh 827 http://accessibility.cis-
india.org/index.php/Accessibility in_Mackintosh
40. Accessibility in Linux 574 http://accessibility.cis-india.org/index.php/Acciddgy in_Linux
Assessibility of Mobile Devices and Assistive Teclugies for Mobile Devices
41. Screen Readers for Cellphones 909 | http://accessibility.cis-
india.org/index.php/Mobiles Devices:Screen_ReadersCellphones
42. Blackberry and iPhone 819 | http://accessibility.cis-
india.org/index.php/Mobiles Devices:Blackberry aiftthone
43. Accessibility of Internet on Mobile http://accessibility.cis-
Devices india.org/index.php/Mobiles_Devices:Accessibility _ioternet_on_m
obile_devices
44, GPS Products 1905 | http://accessibility.cis-
india.org/index.php/Mobiles Devices:GPS products
45, Other Technologies on Mobile Platform 479 | http://accessibility.cis-
india.org/index.php/Mobiles Devices:Other techn@egon mobile
platform
Accessible Resources
46. Access to Books 870 http://accessibility.cis-
india.org/index.php/Accessible _Resources:Acces8doks
Accessibility for Developers
47. Building Accessible Websites 891 | http://accessibility.cis-
india.org/index.php/Accessibility for DevelopersilBing_accessible
websites
48. WAI and WCAG 2.0 1845 | http://accessibility.cis-

india.org/index.php/Accessibility for Developers:\WaAnd WCAG
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2.0

49. Accessibility  and Open Sourc836 http://accessibility.cis-
Technologies india.org/index.php/Accessibility for _Developerso&ssibility and o
pen_source_technologies
50. Mozilla and Firefox 417 http://accessibility.cis-
india.org/index.php/Accessibility for Developers:iilta_and Firefo
X
51. Accessible Browser Technologies 493 | http://accessibility.cis-
india.org/index.php/Accessibility for Developerso&ssible browser
technologies
52. Accessible Widgets 1171 | http://accessibility.cis-
india.org/index.php/Accessibility for Developersoissible widgets
53. DHTML and Java Script Web348 http://accessibility.cis-
Applications india.org/index.php/Accessibility for Developers:DML_and_Javas
cript_ web_applications
54, The Possibilities and Limitations pb607 http://accessibility.cis-
HTML india.org/index.php/Accessibility _for_DeveloperseTlpossibilities _an
d_limitations_of HTML
55. Mouse over Menus 426 http://accessibility.cis-
india.org/index.php/Accessibility for Developers:dde® over menus
56. Calendars 200 http://accessibility.cis-
india.org/index.php/Accessibility for Developerst€alars
57. Expandable List ltems 255 http://accessibility.cis-
india.org/index.php/Accessibility for Developersgaxdable list ite
ms
58. Simulated Widgets 505 http://accessibility.cis-
india.org/index.php/Accessibility for Developerstbiated_widgets
59. Accessibility in Dynamic Content on the 988 http://accessibility.cis-

Web

india.org/index.php/Accessibility

for

Developersc&ssibility in dy

namic content on the web
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60.

AJAX

305

http://accessibility.cis-
india.org/index.php/Accessibility

for

Developersa&d

61.

Web 2.0 Mashups

1067

http://accessibility.cis-
india.org/index.php/Accessibility

for

Developers:pV@.0 mashups

62.

Accessibility in Wikis

245

http://accessibility.cis-
india.org/index.php/Accessibility

for

Developersc&ssibility in wi

Kis

63.

Application Development with XUL

484

http://accessibility.cis-
india.org/index.php/Accessibility

for

Developers@ligation develo

pment with XUL

64.

Accessibility for X Forms

489

http://accessibility.cis-
india.org/index.php/Accessibility

for

Developerscssibility for X

Forms

65.

Screen Reader IT Interoparability

592

http://accessibility.cis-
india.org/index.php/Accessibility

for

Developers&m Reader IT

nteroperability

66.

Personalization

199

http://accessibility.cis-
india.org/index.php/Accessibility

for

Developerg:$tmalization

67.

Semantic Triage

359

http://accessibility.cis-
india.org/index.php/Accessibility

for

Developersi@mtic triage

68.

Accessible Java Script Toolkit

613

http://accessibility.cis-
india.org/index.php/Accessibility

for

Developersoc&ssible javascri

pt toolkit

69.

Eclipse

914

http://accessibility.cis-
india.org/index.php/Accessibility

for

Developerdsigse

70.

Reflexive User Interface Builder

204

http://accessibility.cis-
india.org/index.php/Accessibility

for

DevelopersfliReive User Inte

rface Builder

71.

Java 2

136

http://accessibility.cis-
india.org/index.php/Accessibility

for

Developersda?
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72. Writing Accessible Accessibility Tools 494 | http://accessibility.cis-
india.org/index.php/Accessibility for Developersitivig_accessible |
accessibility tools
73. Developing Accessible Software for Datal5 http://accessibility.cis-
Visualisation india.org/index.php/Accessibility for Developersu@®ping_accessi
ble_software for data_visualization
74. Customizable Cross-platform Look ani33 http://accessibility.cis-
Feel india.org/index.php/Accessibility for Developerstamizable crosst
platform_look_and_feel
75. AIX 644 http://accessibility.cis-
india.org/index.php/Accessibility for DevelopersXAl
76. Palm 608 http://accessibility.cis-
india.org/index.php/Accessibility for DeveloperdrRa.
77. Structured HTML and CSS 398 | http://accessibility.cis-
india.org/index.php/Accessibility for Developersustured HTML
andCSS
78. Portals and Portlets 200 | http://accessibility.cis-
india.org/index.php/Accessibility for Developerstfats _and_portlets
79. Programming for the Blind 121 http://accessibility.cis-
india.org/index.php/Accessibility for Developersframming_for t
he blind
80. MSAA and UIA 231 http://accessibility.cis-
india.org/index.php/Accessibility for Developers:M& and UIA
81. IAccessible2API 359 http://accessibility.cis-
india.org/index.php/Accessibility for Developersci@essible2API
82. ARIA 414 http://accessibility.cis-
india.org/index.php/Accessibility for Developers:iAR
83. ASXJAX 153 http://accessibility.cis-
india.org/index.php/Accessibility for Developers:8XAX
84. DOJO 209 http://accessibility.cis-
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india.org/index.php/Accessibility

for

Developers: DO

85.

Flash and Flex

459

http://accessibility.cis-
india.org/index.php/Accessibility

for

Developersisth and Flex

86.

Silverlight

348

http://accessibility.cis-
india.org/index.php/Accessibility

for

Developers$vBilight

87.

Moonlight

91

http://accessibility.cis-
india.org/index.php/Accessibility

for

Developers:dfdight

88.

DAISY and Math ML

1695

http://accessibility.cis-
india.org/index.php/Accessibility

for

Developers:I3¥X and Math

ML

89.

Vector Graphics

1050

http://accessibility.cis-
india.org/index.php/Accessibility

for

Developerscttar graphics

90.

Making PDF Accessible

1448

http://accessibility.cis-
india.org/index.php/Accessibility

for

Developershiteg PDF Acce

ssible

91.

Usable Access

308

http://accessibility.cis-
india.org/index.php/Accessibility

for

Developersdbe Access

Accessibility for the Organisation

92.

Disability and the Law

681

http://accessibility.cis-
india.org/index.php/Accessibility

for

Organisatibisability and the

Law

93.

The Issue of Copyright for Books

512

http://accessibility.cis-
india.org/index.php/Accessibility

for

Organisatidhe _issue of cop

yright for books

94.

The Issue of Copyright for Software

934

http://accessibility.cis-
india.org/index.php/Accessibility

for

Organisatidhe_issue_of cop

yright for software

95.

Proprietory and Open Source Softwar

es 624

http://accessibility.cis-
india.org/index.php/Accessibility

for

OrganisatiBroprietory and o

pen_source_softwares
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96.

Access to Educational Materials

947

http://accessibility.cis-
india.org/index.php/Accessibility for Organisatidocess to educaf]
onal materials

97.

Access to Educational Institutions

543

http://accessibility.cis-
india.org/index.php/Accessibility for Organisatidocess to educaf]
onal institutions

98.

10 Simple Things You Can Do To Ma
Your Office More Accessible

kO44

http://accessibility.cis-

india.org/index.php/Accessibility for_Organisatib®: simple_things |

you can do to make your office more accessible

99.

Making Documents Accessible

1337

http://accessibility.cis-
india.org/index.php/Accessibility for Organisatibfaking document]
s _accessible

100.

Business Case

1118

http://accessibility.cis-
india.org/index.php/Accessibility for

OrganisatiBosiness case

101.

Accessibility versus Usability

353

http://accessibility.cis-
india.org/index.php/Accessibility for
us Usability

OrganisatiBocessibility vers

Accessibility for Nations

Policy

and Legislation

102.

United Nations Convention on t
Rights of Persons with Disabilitie
(UNCRPD)

n806
S

http://accessibility.cis-
india.org/index.php/Accessibility for

Nations:UNCBP

103.

Biwako Millennium Framework

395

http://accessibility.cis-
india.org/index.php/Accessibility for
amework

Nations:BivakMillennium Fr

Accessibility Policies and Frameworks in Differ&duntries

104.

USA

620

http://accessibility.cis-
india.org/index.php/Accessibility for

Nations:USA

105.

European Union

446

http://accessibility.cis-

india.org/index.php/Accessibility for Nations:EU

Page | 15



106. United Kingdom 1013 | http://accessibility.cis-
india.org/index.php/Accessibility for Nations:UK
107. Canada 1528 | http://accessibility.cis-
india.org/index.php/Accessibility for Nations:Canad
108. South Africa 437 http://accessibility.cis-
india.org/index.php/Accessibility for Nations:Souffirica
109. Japan 889 http://accessibility.cis-
india.org/index.php/Accessibility _for Nations:Japan
110. New Zealand 584 http://accessibility.cis-
india.org/index.php/Accessibility for Nations:Newealand
111. Australia 1056 http://accessibility.cis-
india.org/index.php/Accessibility for Nations:Austa
112. India 1211 http://accessibility.cis-
india.org/index.php/Accessibility for Nations:India
113. Ireland 1465 http://accessibility.cis-
india.org/index.php/Accessibility for Nations:Ireth
114. Italy 1182 http://accessibility.cis-
india.org/index.php/Accessibility _for_Nations:ltaly
115. Germany 464 http://accessibility.cis-
india.org/index.php/Accessibility for Nations:Gemya
116. Korea 766 http://accessibility.cis-
india.org/index.php/Accessibility for Nations:Korea
117. Philippines 598 http://accessibility.cis-
india.org/index.php/Accessibility for Nations:Phgines
118. Singapore 260 http://accessibility.cis-
india.org/index.php/Accessibility for Nations:Sipgae
119. Sri Lanka 254 http://accessibility.cis-
india.org/index.php/Accessibility for Nations:Srarka
120. Thailand 273 http://accessibility.cis-
india.org/index.php/Accessibility for Nations:Thaia
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Accessibility Policy Strategies by Sector

121. Business Websites 873 | http://accessibility.cis-
india.org/index.php/Accessibility Policy Strategibg Sector:_Busin
ess_Websites
122. Self Service Terminals 1380 | http://accessibility.cis-
india.org/index.php/Accessibility Policy Strategibg Sector: Self
Service_Terminals
123. Computer Hardware / Software 155 | http://accessibility.cis-
india.org/index.php/Accessibility Policy Strateqgibg Sector:_Comp
uter_Hardware/Software
124. Assistive Technology 238 http://accessibility.cis-
india.org/index.php/Accessibility Policy Strategibg_Sector: Assist
ive_Technology
125. Horizontal or non-sector-specitid525 http://accessibility.cis-
legislation india.org/index.php/Accessibility Policy Strategibg_Sector: Horiz
ontal_or_non-sector-specific_legislation
Total words of all articles = 87422
List of Missing / Altered Articles
1 Types of Disability and Access Rahul Gonsalves has written an article
Problems on this. The title has changed.
2 Rendering Complex Screen Layouts i
an Accessible form
3 Problems with Web sites This article is coveretiieb
accessibility
4 Different platforms for assistiveCovered in article on mobile and
technologies computers
5 Physical access and virtual access
6 Access to libraries This is covered in Acceslsdoks
7 How does accessibility benefit other

Page | 17



employees and customers

(o]

Evaluating solutions for accessibility

This izvemed in the articles

Additional articles covered

Accessibility — an overview

South Africa

Japan

Ireland

Italy

Germany

Korea

Philippines

O OINO|O|P[WN|F

Singapore

Sri Lanka

Thailand

Biwako Millennium Framework
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Annexure C

Expenses
WIKI
Project -
NIXI
Budgeted
Amount Budgeted
(To Amount Amount Amount
Expenditure | receive) Received (Expenditure) | Spent Remarks
Grant 200,000.00 | 100,000.00
Some of the articles were written
in-house, so the amount spent is
less than the budgeted one
including the editing expenses, the
Articles 109,500.00 104,658.00 | break-up of which is given below.
The technical consultancy was
Technical done voluntarily and hence this
Consultant 8,000.00 - amount was not utilised.
CIS
Consultancy 52,500.00 - Yet to be paid
One Day
workshop 30,000.00 - Yet to be conducted
Total 200,000.00 | 100,000.00 | 200,000.00 104,658.00
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Editing Charges

Date Amount Paid to | Amount

9/18/2009 Preetam Pereria | 13,852.00
Prasant Ranjan

5/10/2009 Verma 20,100.00

10/26/2009 Sanchia 28,080.00

12/14/2009 Preetam Pereria | 14,289.00

2/15/2010 Sanchia 1,498.00
Prasant Ranjan

3/2/2010 Verma 26,839.00

Total 104,658.00
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Annexure D
Articles

Accessibility - An Overview

What is Accessibility?

The word ‘Access’ literally means having accessotaan entry to something. In the context of Infatibn Society, it broadly refers
to being able to access information, technologies services which are made available over thereteiThis includes the ability to
surf websites and reading information and documewtslable, filling up forms and questionnairesrtiogpating on discussion

boards, mailing lists and social networking sitesgcking mails, shopping, completing banking argbeernance transactions and
pursuing recreation and leisure on the Internet.

Why is accessibility important?

The Internet today is increasingly becoming thdgrred medium for carrying out all transactionsgiag from administration and
business to pleasure and social engagements.rectmpeople around the world and has enableddbdldbw of information across
different cultures, thus rendering geographicalrutauies relatively insignificant. However, the cdetp power of the Internet to
transform people’s lives is not fully utilised bese it is excluding a large section of persons fparticipating in the information
process. A very large number of people around thdahave disabilities which make it difficult fthem to perceive information on
the Internet on their own and have to use assiséigknologies like screen readers, track ballsd peanters, et cetera (depending
upon their disability) to access information. Howe\f websites are not created keeping in mindptheciples of universal access
and design like the Web Content Accessibility Glirges (WCAG) of the W3C, or if the documents aradcessible image files then
they cannot be navigated effectively by personagisinese technologies. So, it is important thatwabsites and the information
displayed on them are created in a manner whictemilaccessible to all persons, regardless of thisabilities.

Action points
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» Raise awareness about the need for accessitilithe Internet both in the public as well as thegbe spheres. « Create awareness
about different accessibility standards. ¢« Encoerangd participate in the evolution of new standamtiéch keeps pace with
technological developments and requirements. ¢ Gainchpacity building training workshops for welvelepers and web designers,
as well as for heads of business houses, acadestitiiions and so on to raise awareness abouteed for making this mandatory
for their organisations. ¢« Develop curricula whielke into account principles of universal accesb@asign. « Encourage and invest
in research and development in the area of acdtysibBecome an accessibility evangelist.

Why this Wiki?

This wiki is created with a view to raise awaren@sghe issue of accessibility on the Internetgersons with disabilities. It caters to
a wide variety of readers, ranging from personsirtgalittle or no knowledge about accessibility, persons having advanced
technical knowledge on accessibility matters. Ihtams articles with general information, inforneattion assistive technologies,
software and programmes, legislations and so dnth&lcontributors to the wiki are persons withahidities residing in India. It is

hoped that this wiki becomes a starting point demence for persons with disabilities and theirecagivers and friends and
organisations to learn about accessibility, shaseurces and take forward the message of accégdibiall the places where they go.

We welcome readers to contribute vastly by additigles or editing to make this a rich and vibreggource.

Disability and the Family

A newborn’s immediate family is almost the entirerld to him. Family is the first and the most imfamt social institution on which
an individual totally depends in her/his early yeakt any point when the family members become awhat their child who has
special needs or is differentially abled, it isdeubt a very difficult situation for them.

A family with a differently abled member, first,@lid understand the kind of disability he/she hasl@ow to tackle it. The parents of
the child should understand that their child idedént, which does not mean that he/she shouldisgm@iminated from his other

siblings. He/she should neither be neglected narvee protected. It is crucial for both the paremd$ to think of the disability as a
curse and accept their child the way he is, whiclula help them to come out of that stressful situitthey would also be able to
motivate the child and encourage him/her to liva&tuer life in a normal way. For this, the parefitsidd have an optimistic approach
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towards the problem. They should let the siblinfgghe child with disability know about his/her ptelm and how to deal with
him/her.

A child with disability should not only be limitet his/her family. Socialisation is also an impattéactor for her/him, as it helps to
develop self confidence. The family members showldhide the problem from the neighbours or thelatives. In fact, they should
talk about it in a positive way and impart knowledgpout it. However, it cannot be denied that & difficult situation and has many
limitations, but if it is perceived as a problemigfhcan be overcome by making some efforts, it mélke things easier. If the family
members accept the child along with his/her diggbihey also start acknowledging his/her abilityd learn to appreciate the same.
The child should not be taught to be dependenherother members of the family for each and evasit that he/she has to perform.
Such children tend to do their work at a slow pamejt is very important for the family membershe patient and learn not to
interfere. Moreover, they should not do tasks far thild; it may lead him to question his abiliti€n the other hand, it is also
important to understand that there are certairstagkich he/she would not be able to carry out wittassistance. At that time he/she
should be provided with full support, as he/she ey neglected and not cared for. Such childrexukhbe not compared with their
siblings. It should not be ever forgotten that théld is somewhat different and so his/her way affrging out activities would
obviously differ. A little awareness, receptivitpdaacceptance of the family/parents will make aehddference in the life of the
child with special needs.

The need for alternative solutions: hardware and dtware solutions and alternate formats

The importance of Internet is increasing day by. &y making it available to a diverse and wide anck is the need of the hour.
Web developers who ignore or refuse to comply wlida growing demand for accessibility will becomeable to reach out to a
sizable number of users. What alternatives do we tmmake our websites universally accessible?

Accessibility means freedom of entrance or thelifgcio access a particular product, environment,device for every single

individual of a community regardless of any cultupysical or other difference. The term accesgjihas gradually come to mean
the rights of people with disabilities. More andrmandividuals and organizations have started neding to the growing demand for
accessibility for their products or devices. Mareattires are added and modifications are made amy fmgproducts are

manufactured to ensure that almost all the poparaducts/devices are more user-friendly or acckssib
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When we discuss accessibility, quite naturally, atention turns towards the IT sector. The reasdhe growing importance of the
internet as a source of knowledge or a medium afraonication. This article tries to analyze the néwmdalternative formats and
solutions to make computers, “our obedient, subressompanions,” more accessible and user-friendly.

First, we will try to study how a website can berenaccessible. The transformation from an ordimeigsite to a universal website is
not costly. Just providing some alternative sohdior modifications is sufficient. If you designuyavebsite so that it conforms to the
accessibility rules and regulations, not only peoplth disabilities but all who are concerned abihgt content you offer will be
satisfied. Calculations show that the majority ebple who are over 40 years of age are in undecategory of those who use some
kind of assistive technology, like magnifiers, sreeaders and so on. So, conformity with WAI (Welsessibility Initiative) means
more online business and more traffic to your websi

The following is a suggested list of alternatives which you can select keeping in mind your teedeudience.

1. Flash header: Give a background to the div whads your image. Even if the users fail to seerymimated images, they will be
able to see a static image.

2. Flash menu: Include aan HTML version of your mebwon’t be displayed if it stays between thébjemt></object> tags and it
can help SEO also.

3. Images: To solve the problem of images, youhase to fill out the "Alt attributes” field. Thisill give a visually impaired person
who surfs your website an idea of what the imageasents.

4. Provide alternative HTML script where JAVA iseds By doing this you will be able to make suret thaur website can be
explored with the help of any screen reader.

Websites like Solona, Webvisum, and so on are grgampts in this direction. These give disablegraisndependence to fill out
online applications or create an account on th&ir on a particular website.

When we talk about accessibility of computers or atiher digital devices, we can say that softwie $creen readers or the features

like magnifiers have done a lot to make these madi@ssible. In addition to this, there are fornhiaes DAISY (Digital Accessible
Information System), which puts books or web conteto text and audio formats.
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Many large corporations like IBM, Microsoft, and Maave their own official "Accessibility policiesThey have included many
features, like on-screen keyboards, filter keysgmifeers, in-built screen readers, and so on itir thevices. They have also included
many accessibility features, like display optioosthe hearing impaired and all other disabledsiser

In terms of hardware solutions, devices like tajkthermometers, color identifiers, talking calcatat and so on are great steps
forward in the attempts to include the sizable pajon of persons with disabilities in the mainatrecommunity.

Even though we have come a long way in our attemopisake products/environments more accessiblaisedfriendly, we have to
go a long way further. It is important to understadhat with minor modification of keys with Brailtactile labels we can make
hardware much more efficient and accessible twigwally impaired. The design of hardware for cortdble use with one hand or in
such a way that it can be used by a motor disglmétson, will make it accessible to a large nundfersers.

Assistive Technologies Overview

Assistive technology is defined formally as anymteiece of equipment or product system, whethéainbd commercially, off the
step modified or customized that is used to in@eamintain, or improve functional capabilitiesradividuals with disabilities.

In practical terms, this means anything that isduseimprove an individual's ability to function Wdliving with a disability. This
equipment can be high or low tech, or simply atsegw for dealing with an obstacle. It works arouearning problems, instead of
trying to solve them. It can be hardware or sofevar a piece of equipment. It shouldn't be confusitd educational or instructive
hardware.

Assistive technology is redefining what is possitae people with a wide range of cognitive and pbgisdisabilities. In the home,

class room, workplace, and community, assistivartelogy is enabling individuals with disabilities be more independent, self-
confident, productive, and better integrated ih® main stream.

Assistive technology can mean anything from simiptenemade devices to highly sophisticated envirariaheontrol systems. It can
be adapted toys, computers, powered mobility, awmgmige communication devices, special switchesd d@nousands of

commercially available or adapted tools to assighdividual with learning, working, and living tindife independently.

Assistive technology has the potential to expanititialb and bypass or balance barriers that digedsl create. For children with
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disabilities in public school class rooms, assestiechnologies are tools to extend their physgmtjal and communicative abilities.
They also provide the means for academic and catiperinclusion.

Terms interchangeable with "assistive technologyClude "assistive devices,” "rehabilitation equiptiechnology,” "adaptive
materials” or "adaptive technologies.” When we ap¥l to facilitate the use of class room technoésgand materials by students
with disabilities in today's class rooms, AT inahsdboth access and adaptive technologies. Accadmadlegies include those
applications of technologies that provide a way $tudents with disabilities to better access classn instructional materials
provided as part of the general curriculum. Thesedevices that adapt the tools or activities usgdtudents in general. These
devices can compensate for limitations experiefgestudents with sensory, cognitive and/or physilcsdbilities.

People with disabilities today are leading moreepehdent lives than in generations past, frequavitly the assistance of devices
designed to help them with everyday activities|emtively called assistive technology.

Types of assistive technology

Assistive technology products are designed to pevadditional accessibility to individuals who haphysical or cognitive
difficulties, impairments, and disabilities. Whealecting assistive technology products, it is eakemo find products that are
compatible with the computer operating system andnams on the particular computer being used.

Below are descriptions of the various types ofsis& technology products that are currently abddan the market today.

Alternative input devices: Allow individuals to dpal their computers through means other than adstal keyboard or pointing
device. Examples include:

Alternative keyboards: Featuring larger or smatlemn standard keys or keyboards, alternative kejigurations, and keyboards for
use with one hand.

Electronic pointing devices: Used to control thesou on the screen without use of hands. Deviced ulude ultrasound, infrared
beams, eye movements, nerve signals, or brain waves

Sip and puff systems: Activated by inhaling or diita

Joysticks: Manipulated by hand, feet, chin, etcd Aised to control the cursor on screen.

Trackballs: Movable balls on top of a base thatlmamsed to move the cursor on screen.

Page | 26



Touch screens: Allow direct selection or activatodthe computer by touching the screen, makimgdier to select an option directly
rather than through a mouse movement or keyboardcT screens are either built into the computeritooor can be added onto a
computer monitor.

Braille embossers: Transfer computer generatedriexembossed Braille output. Braille translatmograms convert text scanned in
or generated via standard word processing progmatm®raille, which can be printed on the embosser.

Keyboard filters: Keyboard filters are typing aigsch as word prediction utilities and add on spglicheckers that reduce the
required number of keystrokes. Keyboard filtersbémaisers to quickly access the letters they neelddta avoid unintentionally
selecting keys they don't want to use.

Light signaler: Light signaler alerts monitor congrusounds and alert the computer user with ligimads. IT is useful when a
computer user can not hear computer sounds ot girgatly in front of the computer screen. As aample, a light can flash alerting
the user when a new e-mail message has arrivedamputer command has completed.

On-screen keyboards: Provide an image of a staratartdified keyboard on the computer screen thaiva the user to select keys
with a mouse, touch screen, trackball, joystickitdw or electronic pointing device. On-screen keapals habitually have a scanning
option that highlights individual keys that can dmected by the user. On-screen keyboards areuhépfindividuals who are not
able to use a standard keyboard due to dextermyatmility difficulties.

Reading tools and learning disabilities prograntsese include software and hardware designed to nexkdased materials more
accessible for people who have difficulty with riegd Options can include scanning, reformatting/igeting, or speaking text out
loud. These programs are helpful for those who lffieulty seeing usual print materials. Peopleondre developing new literacy
skills or who are learning English as a foreignglaage and people who comprehend better when thaeyaine see text highlighted at
the same time.

Refreshable Braille displays: Provide tactile otitpunformation represented on the computer scrAdBraille "cell" is composed of
a series of dots. The pattern of the dots and wartmmbinations of the cells are used in placetéls. Refreshable Braille displays
mechanically lift small rounded plastic or metatgpas needed to form Braille characters. The es&lsrthe Braille letters with his or
her fingers, and then, after a line is read, céresh the display to read the next line.

Screen enlargers, or screen magnifiers: These \Waka magnifying glass for the computer by enlagga portion of the screen
which can increase legibility and make it easies¢e items on the computer. Some screen enlar@nsaperson to zoom in and
out on a particular area of the screen.

Screen readers: Screen readers are used to verlmligpeak everything on the screen including @rephics, control buttons, and
menus into a computerized voice that is spokerrlgléa real meaning a screen reader transformsaphyc user interface (gui) into
an audio interface. Screen readers are essentia@foputer users who are blind.
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Speech recognition or voice recognition programsllbws such people who have difficulty in usitgit hands to give commands
and enter data using their voices rather than asmau keyboard. Voice recognition systems use aopihone attached to the
computer, which can be used to create text doclsrgnth as letters or e-mail messages, browse thmén, and navigate among
applications and menus by voice.

Text to speech (TTS) or speech synthesizers: Thassve information going to the screen in the favfrietters, numbers, and
punctuation marks, and then speak it in words go@mputerized voice. Using speech synthesizers allcwnputer users who are
blind or who have learning difficulties to hear whhey are typing and also provide a spoken vowgeiridividuals who can not
communicate orally, but can communicate their tisighrough typing.

Access and environmental controls: Devices thawalhcreased control of the environment or thatnopp access to things in the
environment. This includes electronic controls kkgtches, special keyboards or mice, and rematéas as well as things that help
people get around the community, like ramps, autendaor openers, and Braille signs.

Aids to daily living: Special tools for daily actiies, like brushing teeth, dressing or eating.sTihcludes adapted utensils, plates and
cups, non skid surfaces, and specially designést seats and shower stalls.

Assistive listening: A support that help a studeho is either deaf or has a hearing loss. IT inetukdearing aids, amplifiers, captions
on TV, and typing telephones.

Augmentative/alternative communication: Supportg dilow a child who cannot speak, or whose spéenbt understood by others,
to communicate. This includes picture boards, voitgput communication devices, communication safvwand computers.
Computer based instruction: A software to help atusl with learning difficulties in reading, writingath and other subject areas.
Mobility: Equipment that allows a student with aypltal or visual disability to move independentigdasafely through the
community. It includes wheelchairs, walkers, andpdd bicycles.

Positioning: Any support that helps a student waifbhysical disability remain in a good position liearning without becoming tired.
IT includes adjustable chairs, tables, standerdge® and straps.

Visual aids: Supports that give a student with &iddifficulties access to information. It includisge-print books, books on tape,
magnifiers, talking computer software, and bradller

Alternative Input Devices

Alternative Keyboards
Keyboards should be so located as to allow formafedable position during use.
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A proper keyboard should be placed in front of $kated user at elbow height. It should allow foreatral keyboarding posture,
which means that shoulders are placed back angectlaipper arms rest at the side of the body; lheweis bent at a 90-degree
angle; forearms are horizontal, parallel to thefjand wrists are in line with the forearms witinimal bending, up or down, left or
right.

The increase in repetitive motion and awkward pestuattributed to the use of computer keyboards, nesulted in cumulative
trauma disorders to workers.

However, because of the rapid increase in comusdage and consequent keyboard injuries, a widetyaof alternative keyboards
have been designed to reduce the physical demantiedody, improve posture during use, and inerdlas level of comfort. Most
of the research and design efforts have focusere-@hmaping the standard keyboard, making it mojestable while retaining its
basic shape and familiar QWERTY key arrangement.

Split Keyboards
Fixed-split keyboards are the most commonly seehleast expensive of the split keyboards. They laasget horizontal split angle
and possibly a raised center for the left handragid hand key segments.

Acer's Future keyboard is sleekly curved and i#t ith a uniquely ergonomic design. The Futurebi@ard splits into two fields to
form a roughly triangular shape. A touchpad is etdlleel in the central area with four arrow keys sumdbing it.

The Microsoft Natural keyboard is responsibly das)for maximum comfort. Its split-key sloped keglwbpromotes a natural wrist
posture. There is a built in palm rest to providmmfortable resting place for hands while notgpiThe keys have been so arranged
with a soft tactile action and QWERTY layout asattow for quick adaptation to the split keyboardheTNatural has a forward tilt,
which means it slopes gently towards the typister€his a wrist leveler to keep wrists straight @hyping. A numeric keypad
controls and moves the pointer on the screen.

Adjustable Split Keyboards
The horizontal positioning and split can be changedhis keyboard, as well as the horizontal arrticad raising of the center.

The Comfort Keyboard System based on this techyolsga three-piece folding keyboard. The layoutike that of a standard
keyboard, except that it is divided into three met. Each section can be independently adjustednieamber of positions, allowing
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each individual to type in a natural position. ®aetions can be re-arranged and can be put togethauk like a normal keyboard.
The keyboard is also fully programmable.

Contoured Keyboard
This keyboard places the keys in curves that gjoseltch the movement of the fingers, reducing firtgevel to the keys. Several of
the keys are relocated to be operated by the thumb.

Vertical Keyboard
The vertical keyboard is a keyboard on which tlaadard keyboard section is placed upright.

Alternative Key Configurations
Dvorak Key Layout

This keyboard has an alternative arrangement oéliigabetic keys in a layout that evenly distrilsulging among fingers of both
hands. By placing letters and punctuation stradlgicthe keyboard allows typists to achieve themaautput with reduced finger
movement. This reduces the strain on hands, varglsarms.

System and method of keyboard configuration foallisd user access
This system has been registered as US patent 681060

In this system, multiple keys are grouped togetirea keyboard to form compound keys. The systemlves around the following
arrangement: Function keys “F1” through “F4” arelgyed together to form a key. Function keys “F5btlgh “F9” are grouped to
form a second key. Similarly “F9” through “F12” ageouped to form a third key. Operating the keysrfr‘F1” through “F4” results

in the same input to the operating system or agidino program.

A compound key can also be programmed to a ceftaiction such as “yes,” “enter,” or “cancel.” In@her application, a group of
keys could be assigned to a particular alphanuneiacacter. In this way, alphanumeric keys canrbagped into a reduced number
of larger alphanumeric compound keys.
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A separate group of keys (the numeric keypad) neayded to switch between different arrangementisesie compound keys, so that
all characters are accessed and used.

Keyboards for use with one hand
Half QWERTY keyboard

The Half QWERTY keyboard from Matias is a standdegktop keyboard that allows those with limitedhoruse of one hand to
continue typing with the other hand.

Using it, the typist must place the hand whereoitnmally would be if a person were touch typing. Tbavers that half of the
keyboard. To type letters of the other half, a pershould hold down the space bar with the thuntbdanthe same finger movement
that he would normally do with the other hand.

The Matias Half keyboard comes with a unique hydhle and works with both PCs and Macs. The hyttadaas 4 connectors
ps/2, USB, ADB, and nADB pass through. There is @ port USB HVB for quickly attaching USB pergrhls. Other features are
easy-to-read key characters and functions andtamational layout support.

Frogpad

Frogpad is a portable one handed keyboard. It Gdef text/numeric data. The full-size keys makaciturate and easy to use for all
desktop and mobile computing applications. Frogpaalailable in a left hand and hand configuratid8B models can replace any
standard USB keyboard, and Bluetooth models usedfili2rs and work with Windows, Macintosh, and Linu

Maltron

The Maltron single-handed keyboard has been degdlop meet the needs of those who must use the&eylwith one hand. The

shape matches natural hand movements, and thertegament minimizes finger movements. The spetiape and letter layout

have been very carefully planned taking into actdhe limited number of keys that can be accesshkd. fully ergonomic shape

provides for freedom from strain. Both left andhtidhand models are designed for touch typing. Téyb&ards have push on and
push off keys for shift, control and alt functiomaportant for single-hand png.
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Electronic Pointing Devices

Electronic pointing devices allow the user to cohthe cursor using ultrasound, infrared beam,mggements, nerve signals or brain
waves. Electronic pointing devices can be usedtess the internet and operate the computer.

They require that the user has good head confyelcentrol, or the ability to control through nersignals or brainwaves. Depending
on the skills of the user and the device used, cdenpcommands can be accessed in a number of \Bayse allow the user to
control the cursor through head or eye movements.

Some of the manufacturers of such products are:
1. Madentec Ltd.

2. Prete Romich Inc.

3. RJ Cooper & Associates

4. Brain Activated Technologies

5. Tash Inc.

Tracking Head Movements

Track IR is a mouse replacement system consisfiagditile camera that connects to a Windows 98, &1E2000 PC through the USB
port. It finds its applications in situations whea@&ormal pointing device cannot be used. It is ateant for people who are disabled
and cannot operate a mouse. The device, made loyr&pes, Australia, consists of a little black @ one extension cable, a pack
of 40 self adhesive reflective dots, a software €Mmanual, and stick-on feet that attach the castara to a laptop screen.

The Track EG package has a clear-cased cameraetiwotive finger rings, and a breakout cable Fa $witch port on the side of the
camera. This package is meant for full mouse reptant so that a person uses the hand that weansigh® control the cursor and

foot or other separate switches for the buttorskeyboard is not used at all.

Another package is the Track IR AT (Assistive Teabgy) package for seriously disabled people, wiiak a breakout cable and
software that can do dwell clicking. The Naturaif?@ackage comes with options like switches, mile dots, extra rings, and a
wand with an infra red LED for control from a dist&. The Track IR camera looks like a slim webcanhia 2.3 inches wide. To set
the Track IR, one has to install the software, themoot and plug the camera in. The camera standeaattached to a desk or
monitor and has a well-made pan/tilt mount so ithedn be pointed as required. The metal box capelné so as to attach it to various
objects: monitor edges, laptop screens, desk edges,
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The Track IR works when its Natural Point suppg@placation is running. The software can be setuo automatically when the
computer boots.

A person sitting a couple of feet from the camenatimls the cursor with a dot stuck to his forehe@drner-to-corner cursor
movement can be achieved using the speed doul@igbiutton. The software can configure keyboardseyorder to use them for
mouse functions: left click, right click, and doaldlick, plus keys to centre the cursor on theesgrpause and scroll.

Dwell clicking, a feature in this device, is desgnfor disabled people who cannot work a switcte @vell action can be a single
click, double click, or right click. The user camange the dwell action by using the dwell clickdtion. Dwelling on one of the icons
in the small separate dwell clicker utility box Wgklect that icon. This is a slow but sure wayge the computer.

Eye Gaze and Eye Tracking

A mounted camera-like device translates eye movesramd eye stares (dwelling) to direct the on-stmeeuse. Mouse clicks are
done with slow eye blinks. Eye gaze and eye tract@chnology enable people with physical disabsitio perform many tasks with
their eyes, for which they would otherwise userthands. By just fixing their gaze, or to put imgly, by just looking at control keys

displayed on a computer monitor screen, the usepegorm a number of tasks like speech synthesigronmental control, sending
emails, in the Internet, playing games, and colmigimost PC & MAC computers. The technology fuanos when a user sits in front
of a monitor. A specialized video camera placedWwelhe monitor observes one of the user’'s eyes. glmmage processing

software in the system computer continually anaytre video image of the eye and determines at whdhe screen the user is
looking. Nothing is attached to the user’'s heallay. The user operates the device by lookingaangular keys that are displayed
on the control screen. To activate a key, the im#s at that particular key for a specified timmhich is usually a fraction of a

second. Once the key is activated it will perfohma task it is programmed for.

The system can be used by persons with variousékebral palsy, spinal cord injury, brain injuALS, brainstem stroke, muscular
dystrophy, etc.

Sip-and-puff Systems

Sip-and-puff systems are devices meant for usestgrsly disabled people who are either paraplegicgiadriplegics and have lost
the use of their hands or legs and central system.
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Sip-and-puff technology operates through the biegth.e. inhaling or exhaling of air, of the us&he device used consists of a tube
with one end in the mouth of the user and the atbanected to an electronic control board, whictum is connected to the device
to be controlled.

By breathing or sipping and puffing, which meanisaiing or exhaling air through the tube that i$is mouth, the user can control
the device and make it function according to thednthat it was built for. The air travels througle tube and to the electronic control
board. Each puff is used to activate the contr@rtiowhich then displays the functions connected. tbhen each sip activates a
particular function on display.

Basic stamp electronic module

This device is built using an electronic controblsh A mouth tube at one end is connected to twitcbes and sends a signal to the
basic stamp microcontroller. The microcontrollstdia number of household devices attached tket/dmps, TV, electric door, fan,
etc., on an LCD. When the user puffs (exhales) inéotube, the device connected to the microcdetrdisplays on the screen. The
user then sips (inhales) into the tube to actitleedevice through the second switch. By sippirgjaks are turned on or off.

Sip & Puff Wheelchair

This is a wheelchair with sip-and-puff controls &mverely disabled quadriplegics. This wheelcharks on air pressure or sip-and-
puff control. The sip-and-puff wheelchair has tbkowing 5 controls: hard sip, soft sip, no sipporff, soft puff, and hard puff.

Using the 5 controls the sip-and-puff control dsitke wheelchair through any terrain using theofwithg functions:

1. Continous drive motor up a ramp or down a ramp

2. Multi speed drive motor up a ramp

3. Continous multispeed drive motor up the ramp Wheelchair also has a seat recline and motomednd features like system
fault detection, headrest recline and dynamic Ioigki

Wands and Sticks
A head wand is a simple device that is strappethe¢ouser's head. It has a stick projecting frortat is used to type keys on a

standard or modified keyboard. This is useful togbe who have severely impaired limbs but are able to control the movements
of their head.

Page | 34



Head wands are often used along with sticky kegsasa available for both Windows and Apple systems.

Quadjoy

A mouth stick that is easy for the disabled to iss®uadjoy. The stick is held in the mouth and ¢hesor on the screen controlled
with the movement of the mouth. Quadjoy is manufieed by SEMCO, an American company. It is an oratlgptable mouse mainly
meant for people with permanent hand disabilitycah work with Windows 95, 98, SE, ME, 2000 and 4B ,well as Mackintosh

computers that are OS 8, 9, and X. The companyesisusupply of hygienic sticks.

The Quadjoy does not need any drivers. It can eglugged in and used. The PS/2 Quadjoy mustuoggptl in before turning the
computer on. The PS/2 Quadjoy has two PS/2 podsrenPS/2 cable should be plugged into the PSt2opahe right side. The port
on the left is for factory programming and repaine lights or LED on the quadjoy tell the userié tQuadjoy is functioning. If the
stem of the stick has broken off the base and doesome out, it should be sent to the companydpair. If any part of the base is
broken off, where the stick threads onto the biasdll need to be repaired by SEMCO.

Joysticks

Joysticks can be plugged into the computer's mgasg and permit users to carry out mouse functidhg device is used to control
the cursor on the screen and perform mouse funanetuding left mouse click, drag and drop, doutdiek, and right mouse click.
Joysticks benefit users who need to operate a cemputh or without the use of their hands. Forrapée, some people might
operate the joystick with their feet or with theeuw a cup on top of the joystick that can be malaited with their chin.

There are a range of joysticks available with défe forms of grip, and movement controls, to sigér needs. It is also possible to
customise standard joysticks with specially desiiggeps as appropriate. The responsiveness ofaystigk controls may also be
customised using the standard OS interface. Thgegsaf joysticks are most commonly among those datkterity impairments. An
example of the device is the Techmatrix joystickjali can be connected to any computer that usesca®% or Windows 98 or later
operating systems from Microsoft. Joysticks tooehagcending their status as assistive technol@gidstoday are integrated into
mainstream technologies, like mobile phones suc¢haslokia N73.

Trackballs

Background to Introduction
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By the late 80s and early 90s, the mouse marketsatagsated. Mouse manufacturers began to looktferonput devices. Logitech
introduced the first trackball mouse, the origifaackman, in 1989. Also, as a mouse could not lssl wsasily with a portable
computer, small trackballs built into the laptopytieard got attention. At this stage Microsoft imuged the Ball Point trackball,
along with other manufacturers that introduced ckevilike the Kensington Expert mouse, MicrospeedTRE&C, etc. In the last
decade, excellent trackballs such as Microsoft Kbvalk Explorer, Kensington Orbit, Logitech & Trackm have arrived in the
market.

Design and Functioning

A trackball, also called a roll ball, is an altetima to a mouse. It consists of a ball enclosed imit and moved by fingers. The user
does not have to pick up the unit to move the kagdlss necessary with a mouse. The ball can be agneasily by the fingers. The

trackball can achieve rapid cursor movement wighlaccuracy.

There are both mechanical and optical trackbale ffackball can be adjusted with a control disglain so that movement of the
ball at slow velocity will enable sensitive contadlthe cursor and fast movement will allow thel balmove easily for larger cursor

movements.

A trackball has the following advantages:

- Flexibility - This means that accurate positianand rapid movements can be set.

- Comfort - Trackballs can be used for long perisdghat the forearm can be well supported.
- Feedback - Direct feedback is given by the lyallation.

- Space - Only a small fixed space is needed dattban be placed on a keyboard.

Trackballs are of different designs. Some desigesausmall ball for control with the thumb; somleentdesigns allow for a large ball
for several fingers to control.

Touchscreens
A touch screen is a computer screen meant foralisptl is also an input device. The touch screerksvon the principle of pressure.
A user touches words or pictures on the screegttoade it. There are three types of technolodies &re used to recognize a persons

touch. They are resistive, capacitive, and surtamistic wave technologies. The resistive systethescheapest and its clarity the
lowest of the three. The surface acoustic systeeisnost expensive.
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Resistive

This system consists of a glass panel which isrealvby a resistive metallic layer that is also adjoonductor. These two layers are
separated by spacers and a third scratch resiatamtis placed on the top.

An electrical current passes through the two laydren the monitor is activated. The device is atéd when a user touches the
screen causing the two layers to make contaciaettact spot. When this happens a change in ¢gotriebl field takes place and the
coordinates of the point of contact are determimgthe computer. Once the coordinates are detednaspecial driver processes the
touch into something that the operating systemuraterstand. This works in much the same way asmpeter mouse driver does to
process a mouse movement.

Capacitive

Electrical charge is stored in a layer that is pthon the glass of the monitor. When the monitdoighed by a user a specified
amount of charge is transferred to the user. Tduses the charge in the capacitive layer to dezr€ircuits located at each corner of
the monitor measure the decrease in charge. Tleecotinputer calculates the relative difference iargh at each corner, at the place
where the touch event took place and transmitsitifi@mation to the touch screen driver software.

Surface Acoustic Wave System

On a monitor of such a system are placed two trzoesd (one receiving & one sending) along the X arackes of the monitor's glass
plate. Reflectors are placed on the glass. Thégateglectrical signals sent from one transduceh¢oother. The receiving transducer
is able to observe if the wave has been disturlyealtbuch event at any time and pinpoint its larati

There are no metallic layers on the screen, allgwiri00 per cent light throughput and a clear images feature makes the surface
acoustic system the best system for displayinghgcapThe other two systems have less clarity.

Making Text-based Materials Accessible

At present, there are many softwares and hardvear@table in the market that can be helpful forgeawith learning disabilities.
Processing problems are the most common and havedlst impact on people who have difficulty in riegdto use a computer.
These conditions interfere with the learning precédany students with these impairments are pédyfectpable of learning if
information is presented to them in a form and paee that is individually appropriate to themohmfiation that is presented in short,
discrete units is often easier to understand. tht@d, many individuals with learning disabilitiésarn more efficiently using their
visual abilities rather than their auditory skills.
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Available hardware and software for people withdieg difficulty can perform a number of functiorSome allow text to be read

aloud as the user types. Some can predict the therdser is trying to type based on frequency efarsd context of the sentence,
while others have extensive spell-checking featubéstionaries, which speak the definitions of Highted words, break them into

syllables, and include thesauruses, are also élail&he use of auditory feedback is importantlitheese aids. Writing aids may be
"stand-alone" hardware or may be computer software.

Hardware available to read text-based material

Scanner with text reading software

Stand-alone reading machines usually consist charger and text-reading software that can readbadt These machines can be as
small as a pencil or as large as a desktop. Somalgrohardware sWizcom’s Quicktionary Reading Fegeedom Scientifics’ Open
Book, Telesensory’s Reading Edge, Franklin’s Spegalpelling Ace, and Speaking Homework Wiz.

Mobile Reader

These readers can read books, mail, packages,menstacomputer screens, currency, and many otésiwith a single handheld
portable device. The user takes a photo of the fwibe read, and the character recognition soéwarconjunction with high quality
text-to-speech will read the contents of the doaunadoud. At the same time, it can display the tpoim the phone’s built-in screen
and highlight each word as it is spoken. Some @opulobile readers are the KNFB Reader, Intel Readet Intel Reader capture
station.

Softwares available to read text based material
People who have learning difficulties and impairtsdind these softwares useful.

Word prediction programs

Word prediction programs enable a user to seledesared word from an on-screen list located in phediction window. The
computer generates the word list from the first onewvo letters typed by the user. Then the usersedect the word from the list and
insert it into the text by typing a number, cliagion the word, or scanning with a switch. Manytw# talking word processors and
word prediction programs have inbuilt dictionaresd thesauruses. These programs help users incredten productivity and
accuracy and increase vocabulary skills throughdwmyompting. Popular available softwares are TekildéNordSmith and Don
Johnston’s CoWriter
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Reading comprehension programs

These programs focus on establishing or improvesgling skills through ready-made activities, s&rexercises, or games. These
programs can help users practice letter sound né#omg and can increase the understanding of wbydsdding graphics, sound, and
possibly animation.

Reading tools and learning disability programs

These softwares are designed to make text-basediaistmore accessible for people who struggle vattding. Options can include
scanning, reformatting, navigating, or speaking tex loud. These programs help people who haveulify seeing or manipulating
conventional print materials; people who are deui@lg new literacy skills or who are learning Enlglias a foreign language; and
people who comprehend better when they hear andesedighlighted simultaneously. Text may be cote to different fonts,
sizes, colors, etc. Voice output may be selected,raading speed may be adjusted. Notes and notedio be added. Popular tools
include Freedom Scientifics’ WYNN and Lernout & Haie/Kurzwiels' Omni 3000.

Speech synthesizers

These softwares are helpful not only for peopldhwisual and language impairments, but also fosehwith learning impairments.
Speech synthesizers (also known as text-to-spespaak information aloud in a computerized voicéividuals who have lost the
ability to communicate orally can use speech s\siflees to communicate by typing information andirgtthe speech synthesizer
speak it aloud.

Speech recognition systems

These programs, which are also called voice retiognprograms, allow people to give commands andraata using their voices
rather than a mouse or keyboard. Nuance’s Dragarvesy popular speech recognition program, whechery accurate and also can
be used with some popular screen readers.

Talking and large-print word processors

These are software programs that use speech sipaisetd provide auditory feedback of what is typearge-print word processors
allow the user to view everything in large textheitit added screen enlargement. Individuals witinleg disabilities often use these
special featured word processors to assist themtivir spelling and grammar and/or to provideatditory feedback they require to
be able to write. Talking word processors are abi in both Macintosh and PC formats. Availablgligptions include Don
Johnston’s Write:OutLoud and IntelliToolsIntellikal.
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Writing composition programs
There are some writing composition programs that lvelp to provide a structured outline for writingmposition. One such is
Inspiration Software’s Kidspiration.

Touch screens

These are devices placed on the computer monitdrufti into it) that allow direct selection or aettion of the computer by touching
the screen. These devices can benefit users wiguége disabilities. The ability to touch the cotepscreen to make a selection is
advantageous for people with language and leautisapilities because it is a more simple, direat] mtuitive process than making a
selection using a mouse or keyboard.

Vaachak

A Text-To-Speech (TTS) synthesizer is a computsetaystem that should be able to read any tentlalos definition still needs
some refinements. Systems that simply concatesakaéed words or parts of sentences, denoted az\RBsponse Systems, are only
applicable when a limited vocabulary is requiregigally a few one hundreds of words), and whensietences to be pronounced
respect a very restricted structure, as is the fwasthe announcement of arrivals in train statiforsinstance. In the context of TTS
synthesis, it is impossible (and luckily uselessydcord and store all the words of the languapis. thus more suitable to define
Text-To-Speech as the automatic production of dpecough a graphemeto-phoneme transcription efsémtences to utter. It is
important to divide the general field into two aewhich are frequently developed separately. Tisé df these two areas is often
referred to as low-level synthesis, i.e. the acpraduction of the sound, which is to simulate Huwgnan acoustic speech signal.
Within this area we are concerned with considenatisuch as the kind of model we want to adopt (spmcsynthesis, Articulatory
synthesis or synthesis in the time domain), the sizthe units used to concatenate the speeclantir and the signal processing
techniques used in the different methods of gemgrahe speech output. The second area, high-leysthesis, deals with the
conversion of written text or a symbolic represgataof concepts into an abstract representatiothefeventual acoustic signal,
suitable for driving the low-level synthesis syste3gstems for converting written text are callext-te-speech systems, and systems
that generate speech output from concepts aredcadliecept-to-speech systems. The approach followéxath kinds of system is
usually referred to as synthesis-by-rule. 1.1 ARFATION AREAS

Potential applications of High Quality TTS Systeans indeed numerous. Here are some examples:

1.1.1 Telecommunications services

TTS systems make it possible to access textuatnrdton over the telephone. Knowing that about 7®®the telephone calls
actually require very little interactivity, suchpaospect is worth being considered. Texts mighgeailnom simple messages, such as
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local cultural events not to miss (cinemas, thaairéo huge databases, which can hardly be reddstmed as digitized speech.
Queries to such information retrieval systems cdodgut through the user's voice (with the help speech recognizer), or through
the telephone. One could even imagine that oufi¢satly) intelligent machines could speed up tngery when needed, by providing
lists of keywords, or even summaries. In this catioa, AT&T has recently organized a series of coner tests for some promising
telephone services. They include: Who's Calling (ge spoken name of your caller before being cot@tkeand hang up to avoid the
call), Integrated Messaging (have your electronal rar facsimiles being automatically read over takephone),Telephone Relay
Service (have a telephone conversation with speediearing impaired persons thanks to ad hoc texbice and voice-to-text
conversion), and Automated Caller Copyright © PgotoSoftware Solutions Name and Address (a comiagterversion of the
"reverse directory"). These applications have pdoaeceptable, and even popular, provided the igiglity of the synthetic
utterances was high enough. Naturalness was naja msue in most cases.

1.1.2 Language education

High Quality TTS synthesis can be coupled with anpoter Aided Learning system, and provide a helpdol to learn a new
language. To our knowledge, this has not been gengiven the relatively poor quality available lvitcommercial systems, as
opposed to the critical requirements of such tasks.

1.1.3 Aid to handicapped persons.

Voice handicaps originate in mental or motor/seosadlisorders. Machines can be an invaluable suppdhe latter case: with the
help of an especially designed keyboard and sstagence assembling program, synthetic speechecarobdduced in a few seconds to
remedy these impediments. Astro-physician Stephamkithg gives all his lectures in this way. The afoentioned Telephone Relay
Service is another example. Blind people also widrnefit from TTS systems, when coupled with CgitiRecognition Systems
(OCR), which give them access to written informatidass-market synthesizers bundled with soundscaitl soon invade the
market for speech synthesis for blind users ofgreakcomputers.

1.1.4 Talking books and toys.

The toy market has already been touched by spgmthesis. Many speaking toys have appeared, uhdempulse of the innovative
'‘Magic Spell' from Texas Instruments. The poor fuavailable inevitably restrains the educatioamdbition of such products. High
Quality synthesis at affordable prices might wékege this.

1.1.5 Vocal Monitoring.

In some cases, oral information is more efficidmaint written messages. The appeal is stronger, wielattention may still focus on
other visual sources of information. Hence the iolgacorporating speech synthesizers in measurearezontrol systems.

1.1.6 Multimedia, man-machine communication. Inlth&y run, the development of high quality TTS syss$ is a necessary step (as
is the enhancement of speech recognizers) towands complete means of communication between meramgputers. Multimedia
is a first but promising move in this direction.
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1.1.7 Fundamental and applied research.

TTS synthesizers possess a very peculiar featureshwnakes them wonderful laboratory tools for lirsgs: they are completely
under control, so that repeated experiences pradielgtical results (as is hardly the case with hurbaings). Consequently, they
allow investigating the efficiency of intonative camhythmic models. A particular type of TTS systemisch are based on a
description of the vocal tract through its resonfiaguencies (its formants)and denoted as formgnthssizers, has also been
extensively used by phoneticians to study speedkrms of acoustical rules. In this manner, fotanse, Articulatory constraints
have been enlightened and formally described.

2. SPEECH PRODUCTION

2.1 NATURE OF SOUND

2.1.1 Sound

Speech sounds are created by vibratory activithénhuman vocal tract. Speech is normally traneohito a listener's ears or to a
microphone through the air, where speech and sithénds take on the form of radiating waves of Waniain air pressure around an
average resting value at sea level of about 100fBCAL’s (Pa). The ideal vibrating string Humam ean perceive audio waves
having frequencies ranging from 20Hz-20KHz.

2.1.2 Oscillogram (Waveform)

Physically the speech signal (actually all soursda iseries of pressure changes in the medium bettheesound source and the
listener. The most common representation of thedpsignal is the oscillogram, often called the @fakm. In this the time axis is
the horizontal axis from left to right and the ceirshows how the pressure increases and decreafes signal. The utterance we
have used for demonstration is "phonetician”; tigaad has also been segmented, such that each mpkanethe transcription has
been aligned with its corresponding sound eventeNbat the nine vertical lines are not part of Hpeech signal, it is the
segmentation points. Although we can learn quitetaby a visual inspection of a speech waveformsiimpossible to detect
individual speech sounds from waveforms becaugbeoVariability of human speech between individualed even in two different
pronunciations of a given word by the same per3tis brings us to spectrograms, spectrum whichesspits speech in a manner
which is much more invariant to individual diffess than the waveform representation Waveformagépresentation of signal in
"Time domain" while spectrum is representation Bfejuency domain”. These are referred to as "ievdmnains” of each other.
Once we accept the fact that totally different esintation describes the same object, we have thadiest conceptual breakthrough
in the understanding of inverse domains.

2.1.3. Spectrum

Nearly every sound generated in nature has a freguspectrum. l.e. they are complex signal compadedaves of different
amplitude and frequency. Sounds generated by singfgiency are very rare like tuning fork produsesind of single frequency.
Like wise stringed instruments produces a spectofithave frequencies in multiple of a particularginency called Fundamental
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frequency. Other sounds in nature have more ordessnuous spectrum. According to general theog®sh periodical waveform
may be described as the sum of a number of sinpéevgaves, each with a particular amplitude, freqyeand phase. The spectrum
gives a picture of the distribution of frequencylamplitude at a moment in time. Note that thigyse does not have a time scale.
Instead, the horizontal axis represents frequesiay,the vertical axis amplitude. If we want to glog spectrum as a function of time
we need a way of representing a three-dimensio@raim, one such representation is the spectrogfdmm. picture shows the
spectrum 0.15 seconds into the utterance, in thmbiag of the "o" vowel.

2.1.4. Spectrogram

In the spectrogram the time axis is the horizomtak, and frequency is the vertical axis. The thdichension, amplitude, is
represented by shades of darkness. Consider toet@gam to be a number of spectrums in a row, ddakpon "from above", and
where the highs in the spectra are representeddaitk spots in the spectrogram. From the pictuie d@bvious how different the
speech sounds are from a spectral point of viethénunvoiced fricative sounds,the energy is cotmagd high up in the frequency
band, and quite disorganized (noise-like) in itpegyance. In other unvoiced sounds, e.g. the @ssmuch of the speech sound
actually consists of silence until strong energgesgys at many frequency bands, as an "explosidré.vbiced sounds appear more
organized. The spectrum highs (dark spots) actéatipy horizontal bands across the spectrogram. élbhaads represent frequencies
where the shape of the mouth gives resonance talsolihe bands are called formants, and are nuchifren® the bottom up as F1,
F2, and F3 etc. The positions of the formants dferdnt for different sounds and they can ofterpbedicted for each phoneme.

2.1.5 Digitization

When we speak into a microphone, these change®sasyre are converted to proportional variatiorseatrical voltage. Computers
equipped with the proper hardware can convert tiadog voltage variations into digital sound waveierby a process called analog-
to-digital conversion (ADC), which involves two septe components:

1. Sampling - Even though a waveform is usuallyicted as a continuous function of time, functiorindfact discrete. Sampling
means taking a fixed number of pressure value mgadat equal time intervals from the continuouslyying speech signal. For
example, clean speech such as that depicted orpéigis is sampled 16000 times per second; its saghfriequency is 16 kHz.
Telephone speech is sampled at half that rate @ 8}f2. On the other hand, compact disk recordirmygeha sampling rate of 44.1
kHz. The higher the sampling rate, the better thend quality, but the more bits required. AccordiodNyquist Criteria, there should
at least two samples of highest frequency in theadito prevent distortion.

2. Quantization - Each sampled pressure valueuisd®ed or quantized to the nearest value, whiclpsessible in a given number of
bits. There is a direct relationship between theuexy of Quantization and the number of bits rnesglii Clean speech such as that
depicted here often uses 16 bits, for a total &365possible Quantization levels, while telephgmeesh is accommodated in 8 bits
for a total of 256 Quantization levels.

2.2 THE VOCAL TRACT
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The human vocal tract, within which speech sour@spaoduced, is made up of a number of structunethe head and neck,
extending from the lips and nostrils down to thgmx at the top of the trachea. A cross-sectiothefvocal tract (at the mid-line of
the head) is shown in Figure. Though all of thactires in the human vocal tract also appear ivtigal tracts of chimpanzees, other
apes, and monkeys, the overall layout and arrangeof¢hese structures, especially at the backethroat, is strikingly different in
humans than it is other primates. These differeappgar to be related to the uniquely human captispeech.

Figure 2: The human vocal tract

The structures that are used to form speech soymideipally the tongue, teeth and lips) are cabeticulators. Some of the more
important structures in the vocal tract are desctibelow.

2.2.1 Larynx

The larynx (or voice box) is made mostly of cagédaand sits at the top of the trachea(the wind fhipeconnects the nose and mouth
with the lungs). The larynx provides a rigid franmtv within which two bands of muscle, the vocald®l(sometimes called vocal
chords)are stretched across the top of the airavalget lungs. Woolen fully tensed and drawn togethervocal folds can effectively
block the flow of air out of the lungs (or providelast ditch barrier against food or water thaealens to get into the lungs). In a
somewhat more relaxed state, the vocal folds ebaatair from the lungs is forced between thems phocess is characteristic of the
production of vowel sounds in all the world’s laages. The vocal folds can be positioned in a walétways that are used to
produce different vowel qualities in various langes and sometimes are also used in forming consepands. The vocal folds are
drawn fully apart when breathing, especially durlmeavy exertion. The human larynx, however, cary aplen to about half the
cross-sectional area of the trachea and so alveagswshat resists the flow of air into and out of linegs.

2.2.2 Vocal Cords (glottis)

Air under pressure from the lungs causes the foldkin known as vocal cords to vibrate at a ratevkn as fundamental frequency
or pitch. The elongated orifice between the vodairds is called glottis. The effect of the vibrasas to release repeated burst of
compressed air into vocal cavities at frequendias\ary with vibration.

2.2.3 Tongue

The tongue, as indicated above, plays a decisieeimdforming the constrictions for many consonaamsl in distinguishing vowels.
The tongue is, by far, the most mobile and flexigtieicture in the vocal tract. It is able to asswaneide variety of complex three
dimensional shapes and to touch all the other tstre in the mouth from the lips to the back wélthe pharynx. In forming many
consonant sounds the tongue plays a key role inngadke constriction in the vocal tract that chéeazes the consonant. Largely
shapes the tongue assumes without significantlgtaoting the vocal tract determine differencesamvel quality.

2.2.4 Pharynx
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The pharynx is the open space at the back of tteathhat runs from the back of the nasal cavitwmaldo the larynx. A crucial
distinguishing feature of this cavity in humanghat the front wall of the oral pharynx (below thelum) is formed by the back (or
root) of the tongue. Mostly because of the flextipibf the tongue this means that the shape ardddithe pharynx can vary greatly.
2.2.5. Velum

The velum is the back part of the soft palate,flaghy part of the roof of your mouth that you dael with your tongue or finger
about half to two-thirds of the way back from yéeeth. The velum is a moveable structure that, vitessed up and back, closes the
airway from the mouth into the nasal cavity.

2.2.6 Epiglottis

The epiglottis is the small structure that projdzskward into the airway just above the larynx aadal folds. It helps to keep food
and water out of the larynx. The human epiglotéisrot touch the velum, but in other mammals thglefis and larynx can make a
tight closure with the opening into the nasal gavithis makes it possible for them to drink andaltihe at the same time because
water (or food) can pass around the larynx intoets@phagus without risk of getting into the airwaglult humans cannot match this
feat, though infants can.

2.3 THE CONSTRICTION DIMENSION -- VOWELS VS CONSONA'S

The most basic dimension that organizes speechdsduas to do with the presence of some sort oftgotisn in the mouth. Some
sounds are made with the mouth fully open in a thay allows air to flow freely out. The vowel sosnde produce in the middle of
words like kamal, kitaab and kora are like thisvé leave off the consonants at the beginningseand of these words we can sing or
sustain the vowel sounds by themselves for as Emgou have enough breath to continue. Other spuragever, cannot be
sustained at all. The k sound at the beginninche$é three words is not sustainable (notice ihessame sound despite its being
represented in writing by k in one word and by ¢ha other two). We also cannot sustain p and na@uThis fact is illustrated in
Figure 1, which shows a recording of the word apilgtice that there is a silent interval in the di@that coincides with articulation
of the (single) p sound in the middle of this word.

Figure 1: Recording of apple.

Thus, the most basic way to organize speech sogndsseparate them into two groups according tethdr or not they involve
significant constriction of the vocal tract. Vowelse those sounds that have little or no constngtwhile consonants are all those
that involve some degree of constriction, from lttdamoderate. If we consider some of the othersooant sounds, we will quickly
see that constriction is a matter of degree, rtbegbr. Producing the s in aspire involves muchieremnstriction of the vocal tract
than is found in vowels, but less than occurs wnsis like p, t, and k. Even though the tongue mdsdticks the flow of air while
producing an s sound, still the sound can be swefaiwhich shows that the blockage is not totalinis such as the r in raw involve
still less constriction, even though this degreeaistriction is still greater than that for vowdls forming constrictions of the vocal
tract various parts of the tongue touch or appraateral important landmarks along the roof ofrii@ith. The most important of
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these landmarks for describing consonants areetttl,tthe alveolar ridge (a slight prominence tiratcan feel with our tongue, just
behind our upper teeth), the hard palate (the Ipamtyof the roof of your mouth), and the velum. 3dare used to make or shape the
constrictions of the vocal tract that characterizny consonants. Different parts of the tongueuassl for different consonants, the
constriction being produced with the tip of thedoa, the tongue blade (the area just behind thevgpious points along the upper
surface of the tongue, or the tongue root.

2.4 DISTINGUISHING CONSONANTS

Consonants can be differentiated in any languagesteyence to three parameters; place of artiadatnanner of articulation, and
voicing. Other parameters will also be relevaraome languages.

2.4.1 Place of Articulation

The place of articulation for a consonant is thmpim the vocal tract where the constriction foat consonant is formed. For each of
the places of articulation listed below, considératvother consonants there might be (other thasetised as examples below) that
use the same place of articulation.

1. Bilabial A bilabial place of articulation is ubéor the first sound in words like pin and bin.tide that in saying these words you
begin by bringing your lips together.

2. Labiodentals Words like fin begin with a labiotis articulation in which the upper teeth contacapproach the lower lip.

3. Dental Dental articulations are those like tingt tonsonant in thin that involve the tongue tong or approaching the back of the
teeth.

4. Alveolar The front of the tongue touches or apphes the alveolar ridge in forming consonants stichose at the beginning of
tin and den.

5. Palatal Notice that the first sounds in chumg jamp also involve the front of the tongue touchihe roof of the mouth, but a bit
further back than with the alveolar examples abd¥es more back point of contact is the (hard) faldhough most palatal sounds
use the front of the tongue, there is one in Ehglsit uses the back of the tongue; this is tis¢ $ound in yet.

6. Velar In the first sounds in cow and gout, thekof the tongue rises high enough to touch thenvemaking a closure there.

7. Aspirates Sometimes the vocal folds are drawsecenough together to produce a slight hissimghispering sound. This is called
a glottal place of articulation and occurs in tinstfsound of words like how and who in English.

2.4.2 Manner of Articulation

Obviously, there must be some further way to défiftiate consonants because in English there ar@twimore consonants that are
produced at each of the places of articulation mlesd above (except for glottals). The next bagtimction has to do with how much
the flow of air is constricted in the vocal tragiack and sack both begin with alveolar sounds,they are not identical. What
distinguishes them is the extent to which a coctstn is made at the alveolar ridge in these twsesa
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1. Stop Tack begins with what is known as a stopsepant. Stop consonants are those where themmarentary complete closure
of the vocal tract. Notice that while making thesfisound in tack we cannot hum or breathe. If veeewo start to say tack very
slowly and a little loudly and we then were to reat the moment when the tongue touches the alvadbe, our vocal tract would
be completely closed, with no air able to enteleave through our mouth or nose. We can’t hum tiinostop consonants because
humming requires moving air through the vocal fpldkich you can’t do when the vocal tract is contgdlieblocked higher up. Such
a complete blockage is characteristic of consontmatishave the stop manner of articulation. Thestraotion that characterizes the
consonant is made by briefly completely stoppirg ftbw of air. In normal fast speech, however, thigrruption of the flow of air
can be extremely brief, sometimes only a few natiends (thousandths of a second).

2. Fricative Another way to interrupt the flow of aut of the mouth occurs in the first sound iclsaHere the tongue approaches the
alveolar ridge, but allows a small channel to fdvetween the tongue and the roof of the mouth. Bshing through this small
channel becomes very turbulent and produces ttlengisound that is characteristic of this sort @ispnant. Notice that the first
sound in sack can be sustained. We can take aldeain and make the s in ssssssssack last asdang air holds out.

3. Affricate Affricates combine the stop and frigatmanners of articulation into a single new tyijpewords like chat the first sound
begins with a palatal stop, but then very quicklyves into a fricative at the same point of artitiola

4. Nasal The first sound in Macintosh is a nasapand where the flow of air is blocked in the niobut allowed to flow freely
through the nasal cavity. Nasals involve an aréittah inside the oral cavity that corresponds tmestop. Thus, the first sounds in
Mack and back are both stop consonants in so fdhesctivity of the lips is concerned (closing dfe airstreams altogether).
However, we’ll notice that we can hum through tinstfsound in Mack, but not the first sound in hatke reason for this is that we
produce nasals by lowering the velum to allow @ipdss from the pharynx into the nasal cavity andlee nose.

5. Liquid Liquids are somewhat vowel-like articutats that allow quite free passage of air arounalastruction. The air may flow
freely around the sides of the tongue, as in ttet §iound in lake, or it may flow over a curled b&angue, as in the first sound in
rake.

6. Glide The first sounds in we and yes are cajletkes, which are the most vowel-like of the coreus. In these sounds the airflow
is quite free. Notice that the first sound in weeésy similar to the first sound in oops, and tinstfsound in yes is quite similar to the
first sound in eat.

2.4.2 Voicing

Overlaid on top of the two dimensions of place ricalation and manner of articulation there i©imd dimension, that of voicing. As
we’'ll see, there are pairs of consonants that hlhgesame place and manner of articulation, bueifit voicing properties. If we
were to watch a slow motion video of someone sagaand zap it would be difficult to impossibleét which was which without
the sound because the motions in the mouth foettves consonants are identical. Nevertheless, wenoaonly hear but also feel a
difference between these two. To make the diffexeriear, place your fingers on your Adam’s appld produce a long hissing
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sound that alternates between being an s or z sdirdthis: SSSSSzz7775SSSS72772775SSSS727727758%Ss¢a@a should feel a slight
buzzing sensation in your fingers on the z soubds ifot on the s sounds). The source of this bgzzensation is vibration of the
vocal folds. During the z articulation, the vocalds are drawn close together and air is forceddsen them, which causes them to
vibrate. During the s articulations, the folds aedd apart and air flows freely through the gloftise opening between the vocal
folds). Thus, we say that zap begins with a voicedsonant while sap begins with a voiceless comgoffdis contrast is used
widely. In each of the following pairs there areotaonsonants of the same place and manner of lati@muthat are distinguished in
terms of voicing: pat and bat, fat and vat, thid #ren, and cot and got.

2.8 DISTINGUISHING VOWELS

Vowels are voiced and vowel articulations involitld constriction of the vocal tract. Thus, vowelse distinguished by way of
different timbres or qualities in the sound tha produced by giving the inside of the mouth ddférshapes. You may have noticed
that if you speak or sing into a large barrel teregth of large-diameter pipe, your voice suddeaynds very different. In fact, it will
sound noticeably different in different diametensl dengths of pipe. The vocal tract takes advantddlbe same acoustical principles
that produce these differences to produce the &caligualities of different vowels. This is achésllargely by shifting the tongue
into different postures. By raising the tongue higto the forward part of the mouth (and enlargihg spaces at the back of the
mouth) we produce the vowel quality in words lileeland key. By pulling the tongue down and someWwaelk toward the back wall
of the pharynx we produce sounds like the vowelsoinand pot. The vowels in loot and coot are peeduby raising the back of the
tongue toward the velum, but not getting it closewgh to produce any constriction or noise. Théferdnces in tongue posture can
be described in terms of two parameters, thosergjue height and backness. Thus, the vowel in &ayhigh front vowel, the first
one in father is a low back vowel and the one iot@® a high back vowel. Another important factothe differentiation of vowels is
lip rounding. The vowels in keep and coop are diffe: in two respects. The first is high front ahd second high back, but you will
notice that if you switch back and forth betweeasthvowels, you will purse your lips somewhat anwbwel in coop, but not on the
vowel in keep. This drawing together of the lipsatled rounding and it plays a role in a numbebadk vowels.

2.9 CONSONANT CHARTS

The various ways of distinguishing consonants amdels that we have discussed above are used itwtheharts shown below.
These charts illustrate how the consonants and gove® be distinguished by reference to the seyen@meters we have discussed
above. An IPA symbol is given for each sound inhgable, along with a common word that uses thedou

3. SYNTHESIS STRATEGY

First Speech synthesizer Voder of Homer Dudleyd89] a device for analyzing the speech into slovelgying accoustic parameter
that could then derive a synthesizer to reconstauepproximation to original waveform. Not longeaft “the pattern playback
synthesizer” was developed in Haskins laboratomdsch converted the pattern seen on broadbandrsgeam. Voder and pattern
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play back were methods for copying the time-varyspgctral patterns of speech. Next step in histbrgpeech synthesis was the
development of an accoustic theory of speech ptamuc

3.1 FORMANT SYNTHESIS

Formant synthesis use simple set of rules formdlateacoustic domain to synthesize speech at rentiParameters such as voiced,
time varying amplitudes and phases, fundamentgu&ecy and noise levels are used to create a wavefbsynthetic speech. This
method is sometimes called rules-based synthesiss{hthesizer is based on klatt model of formantlesis. Generally formant
synthesis technique generates artificial, robabgrsling speech. Formant synthesis systems haventages over concatenative
systems, being of not a natural voice. Formantkmgized speeches have high intelligibility, evenety high speeds, avoiding the
acoustic glitches that commonly happen in concaitenaystems. High-speed synthesized speech ishys#te visually impaired to
quickly navigate computers using a screen readeforAant synthesizer uses rules to synthesize bpsecit is smaller than
concatenative systems as there is no role of speatetibase. They can therefore be used in mobileetewr embedded systems.
Formant-based systems are rule or parameter bpsedhssynthesis system so, a wide variety of sgielsprosodies can be output,
as well as a variety of emotions and speaking stglso.

3.2 ARTICULATORY SYNTHESIS

It tries to model the human vocal organs, so inisst difficult. They attempt to model faithfully ghmechanical motions of the
articulators and resulting distributions of volumelocity and sound pressure in the lungs, larymd @ocal and nasal tracts .It
requires X-ray analysis of speech, but this dafaly so it difficult to optimize 3-D vocal tract.

3.3 HMM-BASED SYNTHESIS

HMM-based synthesis is abbreviated from hidden Marknodels, also called Statistical Parametric Sggith In this system, the
excitation features (logarithm of fundamental freqcy (log FO) and its dynamic features), spectr@watures (mel cepstral
coefficients and its dynamic features), and duraffmrosody) of speech are modeled simultaneousliiliMs. Speech waveforms
are synthesized from HMMs themselves based on #reémum likelihood criterion. HMM based speech swysib aims to develop
and implement a new algorithm in the area of tex¢geech synthesis (TTS) that will lead to decreasedisk and memory
requirements at a relative speech quality level sngaller devices and web applications. Minimizatwf the amount of voice
recordings needed to create a new synthetic vBjgeaker adaptation, emotions, etc can be syntliesyzaltering the parameters. No
need to record multiple times for different speakead styles as in concatenative synthesis.

3.4 CONCATENATIVE SYNTHESIS

Stored speech segments are concatenated for sgntiiee synthesized output produces a natural saurgpeech. Here speech
segments such as phrase, word, syllable, diphopaareme concatenate with each other to produdbesined output. They can be
combine in any fashion and the sequence depentiseamit’s availability in the voice corpus. A siealunit such as phoneme may
not have the required co-articulation. The preféroeder of concatenation is phrase followed by wadlable, diphone and
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phoneme. The continuous speech segment if cont¢ategeves better synthesized output. For exampiéeoation of syllable “v aa”
and “c a k” gives better result than mere concadienaf its phoneme “v” “aa” “c” “a” “k” There ar¢hree types of concatenative
synthesis namely Unit selection, diphone synthekisjain specific. In Vaachak Unit selection applo@cused for concatenation.

4. VAACHAK TEXT-TO-SPEECH — A CONCATENATIVE SYNTHES ENGINE

4.1 BLOCK DIAGRAM OF SPEECH SYNTHESIS IN VAACHAK

4.2 TEXT PROCESSOR

4.2.1 BLOCK DIAGRAM

First, the tags supported by Vaachak, are cheakethéir proper opening and closing. After the vatidity, paragraph is broken into
sentences. Then on each sentence Text Pre Prap€$§iR) rules are applied. TPP ensures that altdkens in a sentence get
converted into word. At last Letter To Sound (LT&)d Syllabify rules are applied. LTS and Syllabifyles ensure proper
pronunciation.

4.2.2 CONFIGURABLE RULE FILE FOR TPP, LTS AND TRANSERATION

TPP, LTS and transliteration rules can be modiéiasily which are written in text files using reguéxpressions.

4.3 UNIT PROCESSOR

4.3.1 BLOCK DIAGRAM

Phrase is searched in the voice corpus. If it taund it then splits one level down to words. Earif syllabalized word is not found
in voice corpus, it will split into syllables. Sitaily if syllable is not found in the voice corpussbreaks up into diphone. If diphone is
not found in the voice corpus, it breaks up intoqdgme. The units when found in the voice corpusrarerted in the heterogeneous
vector.

4.4 SYNTHESIZER

4.4.1 BLOCK DIAGRAM

The units present in heterogeneous list are sedrichgoice corpus. The similar feature units wileh create a cluster. The best
candidate is selected from each cluster by applviteybi. The best candidate is then windowed jdit® generate speech.

4.5 SAPI COMPLIANT

Microsoft Speech API provides standard set of faters for speech synthesis that is used within Brsdapplications. Vaachak has
an extension which makes it SAPI compliant.

4.6 TTS RUN AS WIN32 SERVICE

Vaachak can be run as a standard windows service.

4.7 SUPPORT FOR WAVE MANIPULATION USING THIRD PARTYOOLS

Waveform generated from Vaachak can be manipulatesindows using any third party tool for amplitudpeed etc.

5. FUTURE COURSE
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A lot of improvements are planned for enhancemémaachak. Few of these are listed.

5.1 DEVELOPMENT OF TTS IN OTHER INDIAN LANGUAGES M of the Indian languages are phonetic so TTShEan
developed using the model for Hindi TTS with vadatin LTS module and slight variation in phonensatbase. This way we can
have a multilingual TTS Engine.

5.2 DEVELOPMENT OF TTS USING HMM

Currently we are using Concatenative synthesisutire we will work on building HMM based voice tugh OpenMary for HTS.
The HMM voice has a very low foot print.
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Refreshable Braille Displays

Information displayed on a computer can be accearsddread in Braille format using a refreshableilRralevice. The refreshable
Braille device can be connected to a computerdikgother hardware device and works along withreescreader.

The refreshable Braille display displays informatigsing Braille cells. A Braille cell is made up @fseries of dots. Information in

Braille format is displayed using different comtioas of dots. The refreshable Braille display vetly electronically raising or
lowering small metal or plastic pins to form Braitharacters. Users then use their hands to redBr#ille characters.
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The refreshable Braille display displays one lih@ aiven time. The location of the current curdetermines the information that
will be displayed. As soon as the reader completading one line he can navigate to the next one.

The number of characters displayed at a given wiarées for each display. In general Braille displayan display 40, 70, or 80
characters.

Braille displays are very expensive and their pdepends on the number of characters that canspéaged. The larger the number
of characters displayed, the higher the price. ailrdisplay has to be bought along with a screader, further hiking up the price.
The refreshable Braille display is usually placetblw a keyboard. The user can then access thdeBcail along with the keyboard.
The Braille display consists of buttons that hedpns to move their hands quickly between the dysphal keyboard.

Features and Functioning of a Braille display

1. Single or multiple rows of cursor routing butson

2. Programmable buttons to assign hotkeys for #atijy programmable tasks
3. Scroll by line, sentence, paragraph and parugiirethe document

4. Capable of taking notes & storing files.

Refreshable Braille displays are used by people arbdlind or deaf blind. The users give the irtpuhe computer via the keyboard
and access the output in Braille display. Userdgaa® within an application using command keyssourouting keys, and screen
reader strokes.

Different types of Braille display are Focus Braitlisplay & ALVA 570 Satellite Braille display.

Screen Enlargers

A screen magnifier is a software that interfaceth s computer's graphical output to present enthegeeen content. It is a type of
assistive technology suitable for visually impaingebple with some functional vision. Ranges of 1létimes magnification are

common with screen magnifiers. The greater the mfiagtion the smaller the part of the original smecontent that can be viewed,
so users will be likely to use the lowest magntima they can manage.
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Screen magnifiers are very useful for people witesgght problems such as macula degeneration srabacuteness. These basic
applications allow a customizable magnification lbad limited options. Screen magnification softwasesm enlarge the content
displayed on a computer screen. Users can choasen#tgnification level that best suits their perséameeds and ease. These
softwares can also display webpage content in ackwhite or in neutral, which allows high contrfas people who have troubles
differentiating between colors.

Types of screen magnifiers

Two years ago there were two types of screen magsiifprofessional and simple. Professional scraagnifiers include features
like full screen magnification, full tracking andrt smoothing. Simple screen magnifiers only magaif area around the mouse
cursor or in a fixed window on the desktop.

Simple screen magnifiers cannot magnify the fuleso, only tracking the mouse cursor and not tpaticaret and other Windows

objects like menus and form elements. Another intgmirdifference between professional screen magsifand an intermediate

screen magnifier is that the intermediate screegnifiar does not magnify while the user interfaseactive. That means that people
with low vision mostly need assistance of a siglgerson to configure an intermediate screen magridi fulfill their needs.

Features of several magnification systems are sisszlibelow:

1. Desktop Video Magnifiers Desktop video magndievith dedicated monitors allow you to magnify a@xt, such as in a
newspaper, book or magazine, to a readable sizdfferent users.

2. Magnifying Video Cameras As using desktop videagnifiers can be a costly solution, magnifyingeadcameras are also
available for connection to a computer monitor, 3&reen or through a DVD player to a projection ecrd hese systems generally
include a base with the video camera on a swingadrowe it.

3. Portable Video Magnifiers Portable Video Magemié are also available. The size of this deviad & paperback books, which can
be used in public places, such as in restaurantstwtels for reading menus.

4. Zoom text v9.1: Zoom text v9.1 does not onlyrmaand improve all that is on your screen, it calkkengou hear everything you are
doing in all of your applications. It will read fgou your documents, Emails and web pages so thatlg not have to force your eyes
to do it yourself. Zoom text will provide a high fagtion image of text at any magnification levelaking it easier then ever to
recognize what you are reading. It also comes il in productivity tools that will make everytig quick and easy to find.
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All of this can also support dual monitors to fumtlexpand your view with two computer screens. ¥an use the second screen to
share a magnified or unmagnified view of your degkSpecial features include:

Dual Monitor Support. Use two monitors to expandrymagnified viewing area.
Improved Screen Colors. Innovative color controipiiove screen clarity and reduce eyestrain.

Visible Pointers and Cursors. Size and color entianents make it easy to see the mouse pointer.

Desktop Finder helps you find and launch prograngsdocuments on your desktop, system tray and daicich bar.

Web Finder helps you find links and controls in amgb page, allowing you to navigate the web wistdathan ever before.

Vista Logon Support. Provides essential magnificatind screen reading support when logging in Wirsddista.

Complete Screen Reading. Zoom Text automaticakyakp all program controls, including menus, dialtigsviews and messages.

Automatic Document Reading. Zoom Text's appreadésraatically reads documents, web pages and eoraybolu within the parent
application.

Full Internet Accessibility. Zoom Text reads anybmgage in the proper reading order. You can readnaatically or manually

navigate by word, line, sentence and paragraph.

5. Supernova Reader / Magnifier: Supernova offeagmification, speech and Braille support, givinggle with visual impairments
the freedom to access Windows in the way that sl best. It is portable and can be used on ampater through a USB port, for
low vision to blind computer users from around Wu#ld.

Supernova includes magnification, speech and Brailitput to provide for all types of visual impagnts. A combined screen reader
and magnifier helps to reduce eye strain by allgwisers to increase magnification or add speectan# on many operating systems,
network installations, Terminal Server and Citriypport. Magnification from the point of logon andotce of magnification style
with options such as split screen, whole screenvaindow to suit your needs. Compatible with a ramgealigital cctvs such as
Optelec, Clear note & LVI MLS Student. Customizéocschemes on screen to meet your sight requiresvaard replace problem
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colors. Docreader for easier viewing of long docotaeFull screen magnifier with features such asalsée magnification, multiple
screen management styles and a variety of coldacement options. Includes a full screen readepé&aple who are blind, which
can cope with text and Braille input together wstfeech and Braille output. Fast and accurate nmgiti&l Braille output for text at
your fingertips. Access difficult websites with edsy choosing to list links, headings or frames.

Screen Readers

A screen reader is a computer application thatsheigually impaired and low vision persons to usemputer for various purposes.
A screen reader works like an interpreter. It gegttieom the operating system the information on twhalisplayed on screen. This
information pertains to highlighted text/contradgreen layout, key strokes, menu bar, backgrouratffound colour detection and
dialog boxes that can be read out by means oftéegspeech (TTS). TTS is another computer applindtiat synthesizes a voice; it
speaks on the direction of the screen reader.

Screen readers provide commands and tutor messagee computer. It echoes keystrokes; when usesspany key on the
keyboard, the screen reader says it. When a useegrfocus from one control to another controlaiyssthe focus item. It provides
the quick keys navigation facility for web browseasd e-mails clients programs, which makes easscseh and jumping of
elements in web pages. It provides virtual bufighich can virtualize the non standard dialog boxakimg reading easier. A
revolutionary feature of the screen reader is mbaselling by keyboard.

Sometimes a screen reader is better than the gisptaeen readers can read what can’t seen by AgGIl codes values, html
elements anchors, widgits, link lists in web pagbere user can jumps faster than the mouse areaalfble using a screen reader.

Free Screen Readers

NVDA

Today, identifying employment opportunities for wadly impaired and training them with specific &kils not that difficult as there
are plenty of choices. But one of the biggest emgjes is to convince employer to procure assistiglenology such as screen reader.

Most screen readers are expensive, and in gerengloyers would not be willing to invest a huge amtoof money on a single
employee.
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Non Visual Desk Top Access (NVDA) is the ultimatution to this problem. NVDA is a free and opemuse screen reader for
Microsoft Windows that enables people with visiopairment to have access to the computer at noegreast than sighted users.
NVDA can either be installed to a Windows based/R@ptop or can entirely run on a USB stick / atlyen portable media without
need of installation. Major highlights of NVDA indes support for web browsing with Mozilla Firefdrternet Explorer, E-mail
with Mozilla Thunder bird, Outlook Express, IBM luat Symphony, Accessible Java Applications, Adobadee etc.

NVDA supports several international languages anmienglish such as Finnish, French, German, BrazBartuguese, etc. Besides
offering its interface in several languages, NVD#n@lso enable the user to read content in anyiégegas long as there’s a speech
synthesizer that supports that language. NVDA sdbed with eSpeak and supports SAPI4 and SAPI5cépergines.

NVDA has received recognition, including the VisiAaostralia Making a difference Award 2009.

NVDA is a useful screen reader for visually impdinesers and also for those who would need to test web application for
accessibility.

Braille Embossers
A Braille embosser is a device that embosses Braiil paper.

Braille is a kind of script used by blind and vibyahallenged people to read and write. It look® lembossed patterns of dots. It
contains combination of one to six dots in two owhs vertically arrange as three and three. Thdais make up a single cell, which

normally depicts a character. By combination ofstheix dots makes the different character and slanmbhis script was invented by

Louis Braille.

Embossing means carving or raising a design, doenyg pattern above the normal surface. The embasse device that makes

production of the Braille books easy; in earlieyslaBraille books were produced by means of wrifpage by page, a tedious and
expensive task. When Braille books began to be rbgderesses, every page had to be first embossedmetal sheet and every
sheet of paper pressed by that sheet. This wasaaknv process.

Description of the Device
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A Braille embosser is a printer used for produdsngille. It uses the impact printer technology tob®ss Braille dots. It works like as
a dot-matrix printer but instead of printing on mal paper, it embosses on thick sheets. Althougtk theets are convenient for a
long life of dot impressions, their use increases averhead costs of embossing; this is becausenghak impact on thick paper

requires more power and energy. Braille embossemsally behave like printers and are connected wighcomputer as peripheral
devices, with the help of translation software, abhiranslates the electronic text into combinatiohBraille dots that can be

embossed on paper. This makes production of Biadltks easy and cost-effective.

Braille embossers can be divided into various caieg on bases of shape/size. An embosser canrtableo(those embossers that
are light weight, small in size and easy to caawy¥tationary (those that require fixed placesitfigtallation), embossing capability,
like single-sided (emboss paper sheet only oneati@etime) or double sided (embossing both sigesl&neously). Text embossers
(embosser that can emboss only Braille text) otiléagraphics embossers (capable of embossing|8rkt and tactile graphics
also). Another type of embosser is that which aath print and emboss on a single paper that caedzkby blind or sighted persons.

Paper specification

Braille cannot be written on normal printing paraille embossers require special paper thickan thrint paper, which must be of

a particular thickness/weight, between 2 and 5mnspeet or forty to one twenty pounds per 144 shddtere are different sorts of

embossers that require different types of sheids,roll paper, cutting sheet, Pam fold sheetsl Baper is available in bulk and

cheap in cost but its handling requires more corpiachinery. Cutting sheet are especially desidoe®raille embossers, cut to a

particular length and width. Pam fold sheets amginaoous sheets and perforated at fixed lengtirvate; both sides of these sheets
have holes in a series for embosser tractor, lkéekephones bills, railways tickets, etc. whicHuee the embosser manufacturing
cost.

Embosser Specifications

Single-sided embossers

A Single-sided Braille Embosser is ideal for thege need or want to have the capabilities of prodyBraille documents, but on a
smaller scale. If space is an issue, single-sided|® Embossers are compact as well as portable.

Romeo Attaché

It is the desktop-based embosser with print cappab®uitable for class rooms, small offices andnleousers. The main features are:
(1) Regular (12.5 dots per inch) and high-resotuiib7 DPI) graphics (2) Dynamic Braille Scaling flifferent Braille sizes (even
within a document) (3) 6 or 8-dot Braille

Romeo Attaché Pro
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This is the feature-rich successor of Romeo AttatthBas a self-speech system so that it can beatggkwith speech input also.
There are several upgraded features: (1) ET Sdeaksutomatic speech feedback as you use your Rdktteché Pro (2) Single

Sheet Tractors let you emboss up to 22 lines omdinon-tractor paper (such as letterhead or atpecial media) by hand-feeding
one sheet at a time

Romeo 25

This is a variant of the Romeo series with more groand durability. It has a speed of 25 charagterssecond with lid support.
Important features are: (1) Impact adjustment &avmer or lighter paper (2) Capacity of up to 9fies of a document

Romeo Pro 50

This is a successor to the Romeo 25, offering dotli® speed and greater accuracy.

Romeo Pro-LE

This is intended especially for Braille labelingede comes in two variants. Narrow can emboss 2dldcharacter per line and wide
can 40 characters. Based on Romeo pro featurd3. Adjustable vertical label sizes from 0.5 inchies4.0 inches in 0.25 inch

increments (2) Produce approximately 4,500, 1.8 imc6 inch labels, in one hour (3) Visual On/Qiifié. LED Indicator

Thomas

Named in honor of the late William A. Thomas, formmard chairman of Enabling Technologies, the H&racter-per-second

"Tommy" makes fast, top quality, single-sided Beinside a noise-muffling desktop case. Thomasiddrd features include: ¢
Regular (12.5 dots per inch) and high-resolutioh DP1) graphics « Dynamic Braille Scaling for diféat Braille sizes (even within a
document) « 6 or 8-dot Braille « Capacity of u@® copies of a document

Thomas Pro

The Thomas Pro is the advanced successor to Thomas.

BTec 100

The vendor claims that this is the smallest embyasghe world.

Marathon

The vender claimed that this is the fastest okthgle-sided Braille embosser.

Double-sided Braille Embossers

A double-sided Braille Embosser has the capalititgmboss Braille on the front and back of eacletsbépaper. This reduces the
amount of paper used to create a document byveaus a single-sided Braille Embosser. DoubleesBiaille reduces the number
of pages and weight of the finished document foséhwho need to carry their work with them, sucktadents, and for those who
ship their finished document.

Juliet Classic
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It is capable of embossing 56 characters per seicotouble-sided mode.

Juliet Pro

This is a feature-rich version of Juliet Classiopbrtant features are 1. ET Speaks for automagedpfeedback as you use your
Juliet Pro 2. Single Sheet Tractors let you emhgss$o 22 lines on 11 inch non tractor paper (sushetierhead or other special
media) by hand-feeding one sheet at a time

ET

This is yet another successor to Classic in thepaint series, with 60 characters per second speed

Juliet Pro 60

This is a feature-rich version of Juliet Pro.

Basic-D

This is a high-performance double-sided embosséndbgx Braille.

Everest

Everest is very flexible as to paper requiremetitsre is no need for special paper. It is eminesdigable for use in developing
countries.

There are several Commercial Production Braille &ssbkrs available in the market:

BookM

This is a desktop double-sided production model ¢hebosses Braille at 80 cps. It can hold 500 pag#s memory with five hours
running in a day.

BRLX100

This is a desktop double-sided production modeléhzbosses Braille at 100 cps.

BRLX150

This is a desktop double-sided production modelé¢hzbosses Braille at 150 cps.

Braille Place

THis is a free-standing double-sided production ehdldat embosses Braille at 300 cps.

PED-30 Plate Embossing Device

This unique production embosser produces Braillgioa plates that are transferred to modified progpresses for mass production
of Braille magazines, books, etc.

Premier and Elite Braille Embossers with speedwg®, 100, 150 and 200 cps with 3-d dots are alsdable:

4X4 PRO

This model is very good for cheap Braille produetio

4\Waves-PRO
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This is a heavy duty four modular embosser witlhalb.

Several models are available for embossing Brailig simultaneously printing:

Gemini

This unique embosser produces Braille and pritfiesame time in the same document.

Emprint Braille Embosser

This model allows for Braille embossing with colgumting on a single sheet of paper. It allowsd®peed of 50 cps.
Specific products are available for Braille labwai

PrestoBraille

This unique product allows you to stamp Brailleiptastics to add to signs.

Braille Labeler BL-1000

This is the new Braille Labeler model BL-1000 fr&t®S Corporation.

Pro Braille Gen Il Embosser

This has a speed of 100 cps, with tactile graphics.

Software requirements

Because of the computerized interface of everyllBrambosser, drivers and softwares are requireds@ may come with the device.
However, mainstream products like word processspsead sheets, and web browsers cannot communicatgly with Braille
embossers as they do with printers. There is a fareal mediator to translate normal print text iBaille text. Braille translation
softwares perform this function:

(1) The Duxbury Braille Translator version 10.7-$s1the most popular Braille translator for Windovtssupports many different
languages and works with all embossers.

(2) Mega dots Version 2.4 is also product from DurybSystems. It is an excellent Braille translafor DOS. It supports all
embossers and printers regardless of whether tleegpacifically made for Windows or not.

(3) Win Braille Version 5 ships free with Index Bla products. It is a driver and translator withsic features; the advanced version
has more features and is available for purchase.

(4) Robo Braille is a free Braille translator foOS developed by the National Federation of theBJWSA].

Keyboard Filters

Keyboard filters are typing aids such as word prtgah utilities and add-on spell-checkers. They s@mificantly reduce the number
of keystrokes required to be made for a person aighbilities. The function of the keyboard filisrto enable users to quickly access
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the letters they need and avoid selecting the #esdon’t want. Keyboard filters can also helpreot typing errors and make up for
slow response times. For most keyboard filters peteaviour of the different keys can be adapteslitospecific accessibility needs.

Speech Recognition Software

Speech recognition is the functionality of beindeato identify and understand speech and convekespwords to text. The term
"voice recognition” is sometimes used to refer peexh recognition. It is also known as automateesh recognition or computer
speech recognition.

History

The first speech recognizer appeared in 1952 andisted of a device for the recognition of singb®len digits. Another early
device was the IBM Shoebox, exhibited at the 1964« Nork World's Fair.

Usage and Applications

Health Care

One of the most notable domains for the commeagglication of speech recognition has been healtd and in particular the work
of the medical transcriptionist (MT). However, atsf, it was technically deficient and thereforeoied by many people.
Additionally, to be used effectively, it requiretianges to the ways physicians worked and documeitédal encounters, which
many if not all were reluctant to make. The sitoiathas changed with improvement in technologies.

Many experts in the field anticipate that with eased use of speech recognition technology, thecesr provided may be
redistributed rather than replaced. It can be impleted in the front end or back end of the medicaumentation process. In Front-
End SR, the provider dictates into a speech-retiogréngine, the recognized words are displayeut after they are spoken, and the
dictator is responsible for editing and signingaffthe document. In Back-End SR or Deferred S&ptiovider dictates into a digital
dictation system; the voice is routed through aeshe&ecognition machine, and the recognized di@tuchent is routed along with
the original voice file to the MT/editor, who edttee draft and finalizes the report.

Many Electronic Medical Records (EMR) applicatiar@ be more effective and may be performed moridyasken deployed in
conjunction with a speech-recognition engine. Sesscqueries, and form filling may all be fastep&form by voice than by using a
keyboard.

The biggest limitation in speech recognition autbngatranscription, however, is the software. Tlaune of narrative dictation is
highly interpretive and often requires judgmentt tt@n be provided by a real human but not yet byuatomated system. Another
limitation has been the extensive amount of tintgired by the user and/or system provider to tilaénsoftware.
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Telephony and other domains

ASR in the field of telephony is now commonplace @becoming more widespread in the field of cotapgaming and simulation
. The improvement of mobile processor speeds maedsilile the speech-enabled Symbian and Windows I&&hartphones.
However, current speech-to-text programs are tageland require too much CPU power to be practiathe Pocket PC. Speech is
used mostly as a part of User Interface, for cngapire-defined or custom speech commands. Leaditgage vendors in this field
are Microsoft Corporation (Microsoft Voice Commaniuance Communications (Nuance Voice Control)pViechnology (VITO
Voice2Go) and Speereo Software (Speereo Voice Tatans Since these softwares are very costlyenetyone can afford them.

Accessibility

People with disabilities can benefit from speeatogmition programs, especially the orthopedicahglenged who have difficulty
using their hands or disabilities that precludengsionventional computer input devices. In facogbe who used the keyboard a lot
may also use it to do their work without difficels, especially if they have developed repetitivesstinjuries.

It can also be used for the hearing impaired irf tld@phony, such as voicemail to text, relay ssgj and captioned telephone.
Further applications

» Automatic translation « Automotive speech rectigni (e.g., Ford Sync) ¢ Telematics (e.g., vehidevigation Systems) ¢ Court
reporting (Realtime Voice Writing) « Hands-free qauing: voice command recognition computer usegrfate « Home automation
* Interactive voice response (IVRS) « Mobile telept, including mobile email « Multimodal interaati® Pronunciation evaluation in
computer-aided language learning applications *dRob  Video Games, possible expansion into thé& Rjénre following Tom
Clancy's EndWar « Transcription (digital speechext). « Speech-to-text (transcription of speedo imobile text messages) * Air
Traffic Control Speech Recognition

Speech Recognition Software and Productivity

Speech recognition used to be the province of coenmeeks or those who had no other means of egtdata onto the computer.
Today, however, more and more people are begiroinge speech recognition for its productivity degseMost people can dictate
significantly faster than they can type. Dictatman be at over 100 words a minute while typingnsoat half that. On top of that, the
increase in repetitive stress injury has led toattheption of speech recognition.

Speech recognition today works best in environmeshigsre there is a significant degree of repetitiims includes but is not limited
to call centers, doctor's offices and so on. Howetreere are a number of writers, playwrights aodrpalists who use speech
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recognition every day. The advantage of repetites is that it is possible to construct macrosuacbit which would further help
automate its entry.

How Speech Recognition Works

Before we look at specific speech recognition opgtjat is important to understand how it works. Moktoday's consumer grade
speech recognition software uses probability amdissics. Speech recognition software tracks hoggudently words occur by

themselves and in the context of other words. Basethis information, it does a number of calcaas and finally selects the most
appropriate word from its word list. This is whyea though you may dictate the correct word, yduitl a wrong word in the text of

your dictation. This, of course, can be correctedraining it in context for that matter, any speeecognition software out as a time
of this writing, needs to be corrected continuouslyis allows the program to learn your writinglstwhich includes tracking the

differing contexts of word usage.

Screen Readers and Speech Recognition

If you were blind, then combining screen readerth wpeech recognition was almost impossible. Howenethe past three years,
there have been three notable solutions to helpdgotinis. The first two solutions are by a compaalfed T&T Consultancy. Their
flagship product is J-Say which provides a comp$eteof commands to allow the user to have fult@drover his computer using
speech. A lot of people, however do not need #sllof control. They only want to use speech ratamn before dictation and then
use the keyboard for all of the commands. To datéhnis set of audience, T&T Consultancy have idaheir J-Tools product. Both
the programs work with JAWS for
Windows from freedom scientific.

If you are not a JAWS user, then there is one odpdion namely the system access screen readehwshigoing to be supporting
speech recognition on Windows 7.

Using Speech Recognition

Irrespective of what solution you use, there ardgage basic things you need to keep in mind whemguspeech recognition
technology.

Appreciating the difference from the keyboard

Speech recognition is a completely different pagadiWe need to find different ways of doing thinger example, issuing repeated
keystrokes becomes very challenging; this is why iyeed to start making your macros.

Counting navigation units
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A screen reader only gives information about theemt line. Many tasks in speech recognition inedicounting the number of
words or number of units to navigate. For examiplgou want to go write three paragraphs, you wékd to tell the program to go
write three paragraphs. However, the above illtistnapresupposes that you know that you navigatedal by three paragraphs.
There is no easy way to know when using a screaderehow many units to move. Therefore, you needdaaa fair bit of
approximation. It is also helpful to use a singbencnand such as "next to" and see how far it takes Yhis way, you may get an
idea about counting.

Continuous teaching

This has already been covered but continually itngispeech recognition system in the prescribednerais absolutely crucial for
getting accurate results. You also need to keeptupglthe system's vocabulary.

Another critical concept to understand is microphaontrol. If you leave the microphone switchedatinthe time, you'll enter a
situation where there will be a lot of junk datangetranscribed into your document. Keep the mibmge switched on only when
you need to take.

The right hardware

It is crucial that you have hardware that is adégdar speech recognition. Most people are cajahed purchasing entry-level
microphones. These do not help. To get good acguraés important to get the right hardware. Timsludes not only a good
microphone but also a good processor and a suffiaimount of RAM.

Speak like a newscaster

One of the best ways to dictate is to speak likeewscaster. Newscasters are clear and do not asauoh prosody. You need to
speak the same way in speech recognition.

Math

If you need to dictate math, there is a prograntedaMathTalk that interfaces with Dragon Naturafpg@king to facilitate the
dictation of mathematical expression. A variantto$é program is also bundled with Scientific Notekavhich also allows the user to
produce graphs by voice and write LaTeX.

Text-to-speech Synthesizers

TTS (text to speech) is a technology that origiddtem speech synthesis. Developed in the 19608, ddnverts ASCII characters
(electronic text) into sound phonemes; the comimnabf phonemes arranged in proper order produbesvbwels/consonants
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followed by words, phrases, and then sentencefirsit these vocal stimulations were not so plegsohear because they did not
sound like human vocalizations but this situatias lmproved.

This technology was mainly developed for telephanswering machines, weather forecast and later insadot of commonly used
goods such as toys, talking watches, calculatars IS is very useful for persons with disabilitiespecially speech impaired
persons. Famous scientist Stephen Hawking, foamest, uses the TTS technology for communicatiorcolmunction with screen
readers, TTS supports visually impaired personsfaaititates blind/low vision people acquiring imfoation about the computer’s
display in the form of audible sound. This empowaisd persons in a world full of computers, e-maiternet etc.

In earlier days TTS technology could be implemerdaty on dedicated hardware. It has only been gleoaf years since TTS is
being seen as an independent software packagedieggrof the complex coupling of hardware, firmwamad software. The
hardware TTS can only work on wave form signal gathen (an electronic mechanism which produce tbend by noise
segmentations), whereas software TTS is the badeafik hand technology like unit form (it storesmaall-sized voice recording of
human voice on a very large data base and plagscibncatenation), di phones TTS (it contains dhky audible di phones sounds
played by intelligent segmentation and indexinditeégues) and many more, but not widely used in pectdn of TTS. The wave
generation system is very fast and robust and pasf@n various speed and pitch levels, but theevoidput is not as natural as the
sound of human narration. It is very useful in comtion with screen readers and provides high spgaidk response and low
memory/processing overheads. Unit forms TTS havg natural voice output, ideal for I.V.R. systenrm&lanews casting. Di phones
TTS are simple in design and have low processiqgirements; they are good for free project develepm

Popular hardware/software TTS

Accent family synthesizers are available in varishapes, sizes and hardware platforms. ACCENT-18CGGENT-L40, ACCENT-
MC, ACCENT-MINI, ACCENT-PC, ACCENT-SX were the inteal speech synthesizers connected to modem tottofscomputers
and laptops. ACCENT-SA and ACCENT external weresiaad alone units those which work on serial fatas.

APOLLO/ APOLLO2 are one-pound external speech sgifers that interface with IBM compatible compsiteia the serial port;
there is a special cable available for paralletriaice. It comes with its own screen review prografAL,” and also works with
IBM's screen reader. It is based on digital sigmatessor synthesis technology.

ARTIC TRANSPORT (MODELS 615 & 611) are portableesgynthesizers, less than one pound in weight. They bundled with
their own screen reader program and also work beraicreen readers.
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Braille and Speak is a Braille embosser and spsgothesizer in single unit product of human wargomtion. It takes over by
scientific freedom later. It supports parallel essdial interface or both, clear pronunciations, anstomized speech rate, and works
with all well known screen readers.

Dectalk express and dectalk USB both have veryraleing and are highly intelligent multi voicingpeech synthesizers. They
provide voice inflection, sentence ridum and intmma

Express has an internal module and USB.

Doubletalk LT is a totally self-contained voice Hyesizer. Speaker, headphone jack, volume cortnol,serial interface are all built
into the unit. No special software or drivers ofy &ind are required; simply plug the unit into astandard RS-232 serial port and
send it to the text you would like read, just a$ \fere a printer.

Naturalistic and feature-rich software based sysifees have taken the place of many of the deVistesl above.

Dectalk Access 32 for Windows and Dectalk RT fonux are the software variants of the most poputat @ldest of Dectalk
Express. Low memory foot print, multi voice, quicksponse, sentence ridden and voice inflectiontleeeg main features. It
implements their proprietary application prograneiface (dapi).

Eloguence is another small and powerful TTS englhesupports multi language speech, is versatite] has robust speech
capabilities. Due to its voice clearance, it isywpopular in assistive technology products. Mosnhgercial screen reader venders
provide with it default synthesizers free of cost.

Microsoft also provides the TTS with operating systand set the standard for speech applicatiorrgamoging interface (sapi) to
avoid the compatibility problems amongst differeanders.

Some open source TTS have also been developedebiaso good in naturalistic voice response ¢lrengh eminently for free and
low budget projects of individuals and NGOs. Espeaéross platform, multi lingual and tiny TTS, dfde, a Linux-based TTS that
runs on Festival speech server, are two examples.

Talking and Large-print Word Processors

Talking Word Processors

The talking word processor is a useful utility tdol build word processing skills. A user can createl edit Microsoft Word
documents without having to purchase Microsoft Wdrde talking word processor has many of the festuhat are available in
Microsoft Word. It can read virtually any documeartd a user can cut and paste into it from the netefThere is also a built-in
25,000-word dictionary. The definition of the woktll appear by just double-clicking on it.

Several important features are:
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(1) Talking grammar check: This includes syntaxoeryr misused words, number argument, verb tengeewaltion form and a total
of 29 categories.

(2) Language model information summarization (LMIBhis feature lets the user quickly summarizeitiiermation in a document.
This powerful tool works using language model altfpons. The LMIS lets a user quickly process largkimes of text-based content.
(3) Word prediction: Word prediction is a technolatgveloped to assist people who have difficultgllépg and writing. As a person
writes, word prediction displays a list of the mpetbable words from which the typist can seleetappropriate one. The technology
can help in reducing the number of keystrokes made.

(4) Talking spell check: This built in spell cheekl read the words to the user and people will\krtbe right word when they hear it.

The talking word processor employs a wide varidtgtygles to read text back to the user. These anel \iepeat, sentence repeat,
highlight one word at a time, highlight word anatsmce, highlight word and paragraph, change foregt and background, word
pause, and word view.

Additional features are talking capabilities, talisigrammar check, highlighting and text extractadjustable voice rates, an inbuilt
thesaurus, sentence repeat, etc.

Large-print Word Processors

A computer screen offers a display medium thatessto the user, among other things, the podsibilicontrol over presentation of
text, size, style, and color.

Screen magnification software increases the sizheofimage displayed on the screen, so only agrodf the original screen can be
seen at a time. Screen magnification will autonadiigdfollow the focus of attention, so that theasround the cursor, mouse pointer,
or highlighted menu item is magnified. The mouse e@ve the magnifying window to other parts of thiginal screen image. Some
screen magnification programs provide speech owtputell. The contents of Word documents, menusteand icons are usually
spoken out.

Some low cost screen magnification products inchthégollowing:

(1) iZoom magnifies 1.5 to 16 times. It changes display colors and has some speech support. & oosnWindows XP. A free
download available from Issist.

(2) Bigshot has been developed for users who hawepater vision syndrome. There are 20 levels of mif@gtion, which will
magnify part of or the whole screen.

(3) Magnus magnifies from 2 to 16 times, with fentoothing and color inversion.

TTY and TTD conversion modems
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TTY Modem

When a typical voice-based telephone is used tkiékuinformation is converted into electrical infeation so that it can travel
through the lines to the desired destination, witaseconverted back into audible information.

With a text based communication system, the usestratticulate his or her thoughts in a text forroattype them out on the
keyboard. The listener reads the message at tiee ertil.

A product that is based on this technology is #h& Kbps TTY modem produced by Nexion.

The features that this modem has are: (1) Integnaitene book, which allows a user to store andatimimonly used numbers at the
touch of a button (2) Text editor, which allowsseuto save, edit, copy, paste, and print convMersgtanswering machine messages,
or other text (3) Viewing and printing answeringahae messages (4) Making and receiving calls ye#sibugh on-screen buttons

(5) Fax support

TDD Modem

A TDD/VOICE Modem can be connected to a local cotepand a telephone line. The TDD/VOICE modem matss TDD Signals
over the telephone line to and from a voice rendetace (such as a remote TDD/ITU Modem or telephofilge modem can be used
in a network where an indicator on a display screditates sound energy received by the modem ttreeline. The modem system
can allow a jump in speed during a call. The modgstem has a display screen split into two vertahs, to display text sent
between remote computers. The text sent by one wemgs displayed in the right vertical area, whike text sent by the other
computer is displayed on the left.

The other features of the modem system are a $p@orision for 300 BPS connections, voice recagnit typing during a file
transfer, and prevention of file transfers or hégleed transfers. A local modem can also communocattol information to a remote
modem.

Braille Devices
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Braille lite 40

Braille lite 40 is a refreshable Braille note takesit has a number of features from a complete \wovdessor to a personal organizer.
This Braille display can read documents or eveirestectronic books. Two advance bars allow sergland 40 cursor routers allow
instant movement to any cell on display, for fasd aasy editing. The Braille lite 40 can be combingh screen access software like
Jaws for Windows.

Versapoint Brailler

The Versapoint is a high quality, reliable, low ntanance Braille embosser. It can economically detaphigh volume Braille
production. Braille can be configured for six datleeight dot outputs of speeds up to 60 charaptrsecond and 42 characters per
line. There is a speech synthesizer option.

P.LA.F.

Picture in a flash, P.I.A.F, is a controlled heatirse for the automatic development of heat semspiaper. It provides for high
quality tactile graphics meant for blind peopldeomade quickly.

Slate & Stylus

These devices incorporate slates and frames wheredot is embossed downward by a stylus. This &adlwriting Braille in mirror
image from right to left. Some Braille slates aegtf a frame; a two line slate can be steppedndawage to give a whole page of
Braille. Plastic slates are lighter than metal dmatsthe hinges have a lower life expectancy.

Perkins Brailler

Braille is based on six dots. It consists of 63 Bgte made up of all possible variations of the dd6of them represent the letters of
the alphabet and 10, punctuation marks. They cansked to produce a print copy letter by letter.sTisi known as grade 1 or
uncontracted Braille.

Grade 2 Braille was developed to reduce the sizkeobooks and make reading quicker. Other syrmdrelsised to represent common
letter combinations. For example “OW”, “ER”, andnde such as “AND” and “FOR”.

Braille ‘'n’ Speak

Braille ‘n’ Speak is a compact pocket note-takeat thllows Braille users to manage information glyicjuietly, and reliably. It can
be easily operated by simple commands entered sevan-key Braille keyboard. This device can be wsead talking computer
terminal, a Braille-to-print transcriber and a wambcessor, a talking calculator, clock, and cadendhis device has enough memory
to remember about two thousand pages of Braille.

Mount Batten Brailler
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The MB Pro is a device that has both digitized adl s synthetic speech capability, providing athmeénsory approach to learning
Braille. A user can combine typing and touchingilBraalong with real audio speech. The synthetieeqih features enable a user to
create an assignment, edit text, modify, delets;kotext, and produce a copy of the assignmentaillB.

Wikki Stix

Wikki-stix is used to print letter shapes and thd@aensional figures. Wikki stix cling to the paperd can be examined by touch.
The Wikki cord can be used again and again. Eackagg contains 48 cords, eight inches long.

Duxbury Translation

Duxbury Braille translator (DBT) and megadots asediby many of the worlds leading Braille publish&BT supports grade 1 and
grade 2 translation to English, Spanish, FrenchltuBaoese, Arabic, Malaysian, Swedish, and otheguages. DBT can produce
contracted and uncontracted Braille, Math’s, amtinecal Braille. DBT can import MS Word files angr them into Braille. Braille
can also be created from any kind of word processor

Talking scientific calculator

This audio calculator performs 15 scientific funas and speaks the keys as they are pressedatisefe include number editing,
trigonometry, and transcendental functions.

DAISY

The original concept of DAISY was developed to addrthe need for an accessible audio format thdd & used by individuals

who are unable to read print as easily and efftbyjeas a sighted person uses a printed book. DAIB¥ides direct access to specific
points, enabling readers to move from heading talimg, page to page, and word to word. DAISY bdukge synchronized text and
images that provide a complete multimedia expegenc

DAISY stands for Digital Accessible Information $gm. It is a digital reading format which can irtdustructured audio, text and
graphics in the same production. The key word festructured, as anything the format be it authrt, or combined audio and text.
DAISY allows the reader to navigate through thekboo up to six levels, making it possible to juropspecific sections, subsections,
chapters, pages and even phrases. By way of anpéxatime DAISY TV listings produced weekly by RNt#n be browsed by day,

channel, and time of day and programme in less timaa it takes to find the remote control. In aiddif the reader can insert
bookmarks for future reference.

In short, DAISY is a better way to read, allowingpls to be interrogated rather than read. Thetabdisynchronize the full text of a

book with the audio tracks has benefits for alldexa with any kind of print impairment, includinigose with dyslexia or learning

disabilities, as the text can be read on screehhaghlighted in time with the audio.
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Technicalities
The audio is made up of MP3 files, along with tagsch allow the book to be indexed and allow theru® navigate the book
flexibly. The book is compressed, so that up tontwedive hours can be recorded on a single CDeHlsl with all the formats of

accessible books including Braille, Talking Booktext books and large print books. There are varionganizations which provide
books to read in accessible format.

Advantages of DAISY

DAISY has many advantages over traditional audioksoThe DAISY System is transforming the reading Bearning experiences
of people who have a print disability in over 5Qiotries around the world.

DAISY books offer several advantages over book&sape and commercial books on CD: DAISY books gigepgte who are blind or
print disabled an improved way to read. With lildletween text and narration, DAISY books allow adegato go to directly to
specific sections, chapters or pages, and plackntbaxds. This ability to move around the book is agtilable with books on tape or
CD. When you finish reading, a digital playback idewvill remember where you stopped, and resumg gtidhat same place when
you start to read again. DAISY books have bettendaquality when compared to books on tape. Thigadliggcording decreases the
traditional hiss and background noise found on etgssespecially books that have been played miamgst This is important to
readers who may have some hearing impairment. AineeDAISY book can be contained on one CD, whit®ks on tape can
contain on multiple cassettes. One CD reduces riirétion of sorting multiple tapes for low visioeaders and prevents the

disturbance of missing or damaged parts of a bopkto 50 hours of audio may be contained on oneSYACD the equivalent of
more than 30 standard cassettes.

Types of DAISY books

1. Audio with navigation 2. Audio and full text Wihavigation 3. Text with navigation

The type of DAISY book that offers the richest @nttand best user experience is audio and fulMéhktnavigation.

How to play a DAISY book

Daisy books can either be played on a computegussoftware Daisy player, or on a range of hardvpdaiyers. These are available
in a variety of shapes and sizes.

How to produce a DAISY book

DAISY books can be produced in a variety of wayspehding on the money available to buy software lzardware, the time
available for training, and the time available togquce the book.
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The Plextalk PTR2 and Plextalk Recording Softw&RS$) are well suited for audio only DAISY recordnépr people who wish to

record lectures and seminars.

Easy producer is a simple piece of software whiah convert a structured Word document into a digéatking book using a

synthetic text to speech engine. This is a great efaquickly making materials accessible such aslipunformation, advertising

material, educational materials and even instrastio

Easy publisher is the most comprehensive Daisyymtooh tool, capable of producing full text and mudooks, using either human
narration or synthetic speech. It is aimed at aeyeishing to produce materials on a large scald,isrused, for example, by the
RNIB transcription centres at Tarporley and Ivygedwho produce various leisure and academic tihed year.

The Buddy Player

DAISY is a revolutionary technology for reading lksolt has a capability

of presenting and customising the content accortdintje needs of users.

DAISY is a book with the capability of synchronigiaudio, text and graphics.

DAISY books also have excellent navigation facilitiere uses can reach any

part of a book or jump to the previous or next eeog, page or chapter withh a

click of a button. These books are accessible ¢oyene including persons

with any kind of disability.

Persons with disabilities in developing countries @nable to make use of this technology due tdnidje cost of Daisy book players.
Buddy player is finally coming to bridge this gap.

DAISY Books are developed by organisations serp@gons with
blindness or low vision. Buddy player now makes#&books available to
persons in developing countries.

Features

* HiFi Music Player

» Stereo FM Radio with recording

» Dictaphone/ Voice Notes

* Music recording - Through Mic/ Line in
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» Gadgets - Talking alarms, calendar

* SRSWOW Audio Enhancement

» 2/4/8 Giga Byte internal Flash

» Built-in speaker

* Built-in SD Card Reader

» Large display - 2.4" high resolution TFT screen

» Innovative User Interface - Simple and intuitivevigation of functions, Power saving Ul
» User replaceable Li Polymer Battery

» Direct Charging throughUSB/DC Adaptor
» Field upgrade of firmware

DAISY Reader

» Digital Talking Book Reader

» Support for Daisy 2.02

* Text "highlight" — For Text & Audio Playback Syncmization

* Navigation- Chapter/Section based navigation, RapdgPhrase based navigation, Page Navigation, Based navigation

Assistive Technologies

» High contrast and large fonts

* Asymmetrical and “touch friendly” button orientatio
» Simple user interface- optimized with “few levels”
» Voice assisted menus for navigation

» Voice tagged folders and playlists

* Voice based “info button”

Keyboard Use
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Windows system key combinations

F1: Help

CTRL+ESC: Open start menu

ALT+TAB: Switch between open programs

ALT+F4: Quit program

Shift+Delete: Delete item permanently

Windows Logo+L: Lock the computer

Windows program key combinations

CTRL+C: Copy

CTRL+X: Cut

CTRL+V: Paste

CTRL+Z: Undo

CTRL+B: Bold

CTRL+U: Underline

CTRL+I: Italic

General keyboard only commands

F1: Starts windows help

F10: Activate menu bar options

Shift+F10: Opens a shortcut menu for the seled&ad {same as right clicking an object)
CTRL+ESC: Opens the start menu

CTRL+SHIFT+ESC: Opens windows task manager

ALT+DOWN ARROW: Opens a drop down list box

ALT+TAB: Switch to another running

SHIFT: Press and hold down the shift key while ymert a CD-ROM to bypass the automatic run feature
ALT+SPACE: Displays the main windows system menu

ALT+ (HYPHEN): Displays the multiple document infi@ee(MDI), Child windows system menu
CTRL+TAB: Switch to the next child window or the thple document interface

ALT+ Underlined letter in menu: Opens the menu

ALT+F4: Closes the current window

CTRL+F4: Closes the multiple document interfacedei
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ALT+F6: Switch between multiple windows in the sapregram

Ergonomics of Keyboard and Mouse

It is essential to place the keyboard and mouseciorrect and proper way so as to avoid healthl@neb & injuries. The keyboard
and mouse should be so placed keeping in mindollening points. They are: (1) Height and orierdat(2) Placement (3) Design
and use

Height & orientation

If the keyboard and mouse are placed at an awkheight or angle, it can cause employees to bendwhists or lift their arms for a
lengthy period of time. It is recommended that Wark surface may need to be lowered or raised &pkbée user's arms in a

comfortable position. Installation of an adjustakégboard extender or tray or an adjustable tadesolve the problem.

The keyboard or the chair height should be so &fjuthat the user’s elbows are placed comfortabiye side of the body. The
shoulders should be relaxed and the wrist should@dent up or down while using the keyboard.

An important factor to be kept in mind is the angtewhich the keyboard is placed along with thegheiThe forearms should be
placed parallel to the floor with the elbows at $indes.

Placement

If a keyboard or mouse is not placed directly mnfrof the user, he or she will have to reach dutewsing it. Therefore the mouse
and the keyboard should be placed directly in fadrihe user. The mouse should be placed at théswsde with his or her arm close
to the body. There should be a straight line betmibe hand and the forearm. The upper arm shoultdenelevated or extended while
using the mouse.

Design & use

The wrists should not be bent sideways or up anehdshile usin the keyboard. The solution for tlE20 move the entire arm so as
to reduce bending the wrists. Also do not use ¢le¢ ffrovided at the back of the keyboard if it esufie wrists to bend upward.
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The wrist should be positioned straight, not bgnbudown. A mouse pad or wrist rest should be tisgrlace the wrists in a straight
position. Alternative keyboards or trackballs andbpad can be useful in allowing the user to mairdaneutral wrist position.

Headphones

Headphones

Dolby headphone technology is based on a uniquelkpyocessing system that allows a stereo hea@yptiogolay the sound of a five-

speaker, surround sound playback system.

Dolby headphone technology plays multichannel samdces like Dolby digital & Dolby surround movidshas been designed to
produce far more sound on stereo sources, fromt€DE>3 files.

The Dolby headphone technology can be used withally any type of product: audio, video, PC, ateo game.

Difference between speakers & headphones

In a speaker, as the sound from the stereo systaohes the listener's inner ears, it acquires af sgiatial cues from the acoustics of
the room and the physical properties of the heatithe outer ears. These cues enable the braircaétize the sound and combine
them into a soundfield, that places the perfornmrefsont of the listener as they would be at a Insgformance.

Headphones, on the other hand, feed the soundtldireto the eardrums, without any of the spatiaks. This results in an
unnaturally wide image that forms a straight lieéeen the ears.

Left and right sounds appear directly besides isterler while the center sounds appear within teadh The overall result is
unrealistic and can cause listener fatigue.

Dolby Headphone Technology

Using powerful digital signal processing technolo@plby headphones electronically send to eachoaadannel, two on stereo
programs and up to five on surround programs, tmcssignature of a corresponding speaker thatbleas placed in a defined
acoustic environment. What this means is that Dokadphone technology creates up to five virtuadépeakers in a virtual room.

This is done by means of a processor that comlatidbe information into two encoded channels tthliver to each of the ears

through conventional stereo headphones a soundsthiatect and reflected from each virtual spealféiis phenomenon causes the
listening sensation to be much more natural wighsthund appearing out of the head.
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Due to the power of its signal processing Dolbydmdne technology can present the sound of a ptaybgstem in up to three
different listening environments, based on acousgasurements of real rooms. They are-

DH1: This is a small well damped room suited foviee and music recording.

DH2: It is more suited to music but can be usedovies too.

DH3: This is a large room like a concert hall cedter.

Dolby headphone technology works well with alldisérs. The Dolby headphone technology works with ®IP3 Files, and any
other multichannel program source like Dolby soubdlby digital, MPEG encoded. It can be includedity product that provides a
headphone jack like PCs, Laptops, DVD-Video, DVDdiy MP3 Players, Game consoles, Portable stef@ig#tal TVs, Home
theater’s, VCRs, etc.

Seeing with Sound

When it comes to restoring vision, there are ahplet of options that are available. We are familiéh retinal implants, cornea
transplants and stem cells. Most of these optioa®gperimental, require invasive surgery and apemsive. They are also condition
specific and the technology behind them is untestéolt of the above approaches involve stimulating retina in some way;
alternatively, they bypass the retina and stimullagevisual cortex directly. However, there areralative approaches that involve a
different approach. They utilize the principle ehsory substitution where one sense is used tdisubdor another. There are two
viable devices that utilize this approach. Onénesltrain port that vibrates the tongue using aayaof sensors placed on it. The user
wears a pair of glasses that have a camera moantdtem. The image taken by the camera is senstoadl computer which is then
sent to the sensors. Another device or rather progs the vOICe which converts images to sountbdtutilizes a camera with a
computer but can be used just on a computer adavedtatic images.

vOICe

Most people mistakenly think that the vOICe is likra sound and the user has to memorize the sofunarious objects. This is not
the case. The vOICe uses a mathematically definsgopimg to sound a scene. It is this mapping thigshgou in interpreting the
images. Namely: « Whatever object is on your lefti yhear on your left, and similarly, whatever objscon your right you hear on
your right. « The pitch represents height; thereftine higher the pitch, the higher the objecthe Volume represents brightness, such
that the louder the soundscape, the brighter tiexbb
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You may wonder how such mapping would translate unsion; this is where the neuron plasticity cormesNeural plasticity refers
to the ability of the human brain to reconfigurselt based on external stimuli. All sensory inpuni any organ of the body is
translated into electrical impulses. For exampteeolight hits the retina, it is translated intgsaies of electrical impulses and then
relayed to the brain. Similarly, when you hear gipalar bit of sound, that sound is converted iakectrical impulses. In people who
are visually impaired, the visual cortex gets méitl for other functions. However, when the brasenees the particular set of sounds
that translate into suitable electrical impulsesgalizes that it is actually getting visual ingwien though the input is from the ears. It
knows that the most efficient way to process tlissi@l input is to use the visual cortex since tlseial cortex has been designed for
this purpose. Thus, the visual cortex gets reresmidor visual functions.

Use of vOICe

When it comes to learning, learning to use the \W@iKJike learning a language. As anyone who hHed tearning a foreign language
will know, one of the most annoying stipulations tbe teacher is not to translate everything inte’®mative language. The
usefulness of this does not become apparent ugtibd bit of the course is over. Every languageitsa@wn nuances and translation
only interferes with efficient processing. The saméhe case with the vOICe. You will need to aiiff use your hands to feel what
you are looking at but with sufficient practiceghvill become unnecessary. There are several ways/bu can start learning to use
the vOICe. All the ways though involve starting lwhasic shapes like triangles, circles, lines #Hemng angles etc. if you have a
webcam and a small computer or a suitable mobib&@hyou can go immersive and move around using@€e. Look at common
objects like a bookshelf, your table, chairs, theter on the sideboard etc. Get used to how abjeck visually. When dealing with
vision, you will need to understand concepts swElperspective so that you can gauge distance aeburgou can do this even
though you have monocular vision. As you come c¢légean object, the object will fill a larger pat the view. Similarly, as you
move away from an object, the object will fill a$er amount of the view. It is important to be dbldistinguish the foreground and
background in a scene. This ability will come wttactice. The vOICe has a lot of options such asreuseful for taking a detailed
look at an object), inverse video (which is usétusee dark objects on a light background), speettr@ for the sonification (useful
for slowing down soundscapes) etc. The vOICe chyda the color of the item in the center of thereera view. The color identifier
is not as accurate as a dedicated color identifieis is due to the lack of a reference light. ktdCe uses ambient lighting which
can yield to variable results with identifying cold\Iso, you need to ensure that you position @n@era lens such that ambient light
falls onto the object whose color you are tryinggoognize.

Getting Started
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You can download the program on to your computert®y looking at static images or follow alongyaa make changes on your
computer screen. The vOICe has the ability to gothié area under the mouse pointer as well asrtieeescreen. An interesting
exercise is to navigate around the computer keeyping screen reader active and setting the vOICsotofy the area under the
mouse. You will be able to sense the changes ocamputer screen as they take place.

Some points to note:

You need to use a pair of headphones with the vOfG®u use speakers, you will be unable to fappreciate the soundscapes and
will have a hard tie interpreting the panning.

There is an exercise mode in the vOICe which allgaus to practice with randomly placed shapes. Yaun configure what shapes
are shown.

The vOICe allows you to take high resolution snapslnd the PC version also allows you to videotwba are looking at.

The PC version runs on most versions of Microsaftddws including Windows 7, Windows Vista, WindoXPB, Windows 98 etc.

Speech Synthesizers

The speech synthesizer is a device that convextsharacters into sounds that sound like thoseenigda human voice. The sound
output and its clarity depend on the type of sysittex that is used.

The first modern speech synthesizer was developd2kel Laboratories in the 1930s. It was knownlastacoder. Data was entered
with the help of a keyboard, processed by the sysémd the output was generated in the form of de@tm form words. In the 1950s
speech synthesizer was developed that used imagasllaas entered text. Progress in technology intham by the 70’s there were
speech synthesizers that were able to closely depso human speech. The arrival of the computer gat@ther boost to the
development of the speech synthesizer. The dewed along with a computer produces voice pattéraisare the same as those of
human speech and cannot be differentiated from it.

An example is the eSpeak compact open source geftspgeech synthesizer for English and other larggjdgr Linux and Windows.
eSpeak produces good quality English speech. Irwarma command line program to speak text fromeadi from stdin. The main
features of eSpeak are that it includes differentes, whose characteristics can be altered. Ifppcaduce speech output as a WAV
file. SSML(speech synthesis markup language) ipauped and also HTML. It is compact in size; thegyam and data is about 1
Mbytes. It can translate text to phoneme codesthab it can be adapted as a front end for anotpheech synthesis engine.
Development tools are available for producing amdrtg phoneme data. It is written in C++.

Page | 79



There are SAP15 and command line versions of eSgdekSAP15 version can be used with screen readelsas NVDA, JAWS,
Supernova, and Windows-eyes.

Dexterity Problems

People with motor or manual dexterity problems éasily or are sensitive to changes in the weaiftex.symptoms include chronic
pain. Most conditions are stable but there arerstlilee muscular dystrophy, arthritis, and multiglgerosis that can be degenerative.

These conditions cause difficulties in activitideelwriting or anything using fine motor skills. Wever the capacity to learn and
understand is not affected by these difficultiesept for with those who have cognitive or memaomytyems.

The physical environment forms the greatest bafderthose people who have mobility and motor diffties. There are certain
strategies and equipment which can help in ovenegrtiiese difficulties. For example, a student magdhhelp with his daily studies.
A personal assistant can assist him with takingsiatarrying books, using material, etc. Also,staace will be needed for personal
activities like eating, washing, using the toilettc. A volunteer or a paid assistant can providppst in these matters.

The assistant should be well trained so that héhaadle the disabled person properly.

For people who have limited or no use of their lsaodarms, there is a whole range of equipmentablaithat may be helpful. Tape
recorders and pen drives are useful devices todenfrmation. Keyboards can be modified for peopho cannot write as well as
others. A pointer or switch device that can be afse by any part of the body can also be used.i@Eaftware is available that can
predict what a person writes from the first few dsthat he or she types. Voice recognition softusaedso a very useful tool.

For people who are wheelchair bound, there areapedesigned chairs and desks. An occupatioreiagist can solve any problems
that may occur.

Mouse Adapters for People with Hand Tremors

For people with hand tremors who cannot use amargimouse, there are now new mouse adapters laleaildnich will help them
overcome their disability. The mouse adapter 8lteut the high frequency shaky component of theem@nt and transmits only the
steady part. This device could enable millionsedge afflicted with hand tremors to perform moaperations.
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The mouse adapter works using a mathematical egquttat takes the motion data coming from the mamskfilters out the high
frequency motions, or, to put it simply, any qustiaking from tremors, then sends a slow steadyomadi the computer.

The Technology

The adapter is about the size of a handheld catruldis plugged in between the mouse and thepeaer. There is a microprocessor
inside the device. This microprocessor takes theomalata that would normally be transferred fréra mouse to the computer and
filters it using a mathematical algorithm, whichéis out the shaky, unsteady, jerky movementsy @@ steady part of the motion
data is transferred to the computer.

The mouse adapter is produced by Montrose Sec&mitigh company. No additional software is neededge the mouse adapter.

OCR Softwares

Introduction
Optical character recognition or OCR is a procegssvbich printed text is converted into a machinadable format. That is, optical
character recognition software allows us to conpertted text to formats that we can read on themaer.

Optical character recognition has been around feerst long time. However, early systems were faranarone to error and were
only used in specialized applications. For examialege companies such as the Reader's Digest nmegaged OCR to scan daily
receipts. Needless to say, these systems were @xpeunwieldy, and could only be used for text thed been produced in a specific
font. Today's systems can handle general textudnog text written in multiple fonts. Significanthaances in OCR technology also
mean that it is possible to run OCR software orpaite phone.

How does Optical Character Recognition softwarekwor

OCR software starts by analyzing the image of éx¢ that has to be recognized. This image is bralemto pages, paragraphs, and
words, and finally into characters. After this,réhare three primary ways that OCR software caogm®ize the text.

The first is by pattern matching where the imaga oharacter is compared to a series of imagesdsinrthe database of the OCR. A
limitation of this method is that only those chaeas that are already in the OCR program’s databasée recognized.
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A second method is called feature extraction. la tiase, OCR programs look at the fundamentabates of a character and then
determine what the character is. For example,dtter|"a” is made from a circle, a line on the tigide of that circle and an arc over
the middle. The arc over the middle is optional, iEa scanned character image had these attrilontE=atures it would be identified
as the letter "a."

A third method is using dictionaries. These dictines are language specific. This method is usuekd after the other two methods
have been tried. The remaining characters, or ctasawhere the program is unsure of its recogmitawe run past dictionaries. If
there is a character match then that charactebstisuted for the scanned character image.

Today’'s OCR programs use all three methods to aehlee highest quality of recognition. Even théw, tecognition is not a hundred
percent accurate since image quality, the diffefemis used, character sizes etc vary greatly.

Intelligent character recognition

Intelligent character recognition is often incothgaeferred to as optical character recognitioBRIrecognizes handwriting by
tracking the motion of the writer. This is the taology you use when you write using a digital ssytun a palm top or mobile phone.
The technology can also recognize words. The softwas a system where it learns using a neuralanktand adapts to your
handwriting.

OCR programs and accessibility

The accessibility challenges when dealing with O&jRRlications are almost the same as those facethking other applications
accessible. However, there are certain unique riesiaf OCR programs that pose accessibility chgdenFor example, several OCR
programs allow users to review the OCR image ansketect parts of that image using the mouse. F@escreader users, this is
almost impossible to do. The same applies to featwhere pattern training needs to be carried out.

OCR applications for the disabled

OCR, besides yielding tremendous efficiency besdfitthe process automation arena, has allowelliie to read printed material.
There are specialist OCR applications that overceomee of the accessibility challenges outlinechamdabove sections.

Specialist versus main stream OCR software
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There are special OCR applications that have begaldped for the blind. The two best known suchliegpons are the Kurzweil
1000 made by Kurzweil Educational Systems and Opeok made by Freedom Scientific. Mainstream appboa include
Finereader made by ABBYY and Omnipage made by Nelahlt these applications are accessible.

These applications include special features sucth@sediting of DAISY format books, simultaneousrsting and reading and
multiple OCR engines and the converting of textp3 format. Mainstream applications do not havesehieatures, but do give
comparable recognition results in most cases. Yitiuneed to decide which type of application wileet your particular needs. For
example, if you are a college student or in a waitlation, you may need to scan read, so you wgaltbr a specialist application,
but if you are in school or need OCR for home yee, could probably go for a mainstream application.

Recognizing Mathematics

The reading of plain text as well as tables anarotomplex formatting is almost a solved problemt Khuch research is being
conducted in this area. However, the reading oheragtics is an upcoming area of research. The pyiotallenge when analyzing

mathematical text is that mathematical text isina straight line. A lot of mathematical charastamvolved superscripts, subscripts
and so on. How can recognition software analyzet wh# of a picture belongs to what character?

One of the first optical character recognition peogs to try mathematical recognition is calledyireader. This program is made by
the science access project. Infty Reader can scactlg or can import various images containing imeahatical content. Once these
images have been converted to text, they can bsftnaned to any format of the user's choice.

Caution: the current version of Infty Reader expeary clean images. These images need to be blatkvhite. The best way to
achieve this cleanliness, especially if you aracblnd scanning, is to use Fine Reader to carrpredprocessing on the image as you
want to convert to text. Once Finereader has choig pre-processing, you can run these imagesghrinfty Reader and have them
converted to text.

Scanning music notation
It is possible to scan and edit music notation. ¥an do this by using products from dancing doke fhain product for scanning and
recognizing music is called sharp eye. Dancing thats created bridging technology that makes shgepaecessible to users of

assistive devices. Once you have scanned the nuseng the good feel line of products, you can @@t you have scanned and edit
it if necessary.

Recognizing Braille
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It is possible to recognize Braille and convertatelectronic text. One of the programs for doihgs tis called optical Braille
recognition. The program's website claims an acgurating of 99 point nine eight percent.

Future developments in optical character recogmitio

The number of languages that optical charactergrétion software supports is increasing steadillgoAOCR software is becoming
more and more accurate out of the box. There's laésn a move towards online OCR applications. $¢vefr these have
mushroomed recently such as scanR http://www.smamrand TextScout.

An emerging application of OCR technology is tratish using the mobile phone. Companies like Nblage released software that
allows a person to capture written text using a itegihone camera and then converting that imagetenxt either on the phone or
online. Also, camera-based OCR is becoming incnghspopular making a good many scanners obsolete.

Camera OCR

There are several products on the market that a#lowser to use a camera and recognized text. Tgreskeicts include the Si
Recogniser from Si Systems and the Eye-Pal fromS&B| Inc. On the mobile phone, there are products as the KNFB reader and
the multi-scanner program from Nokia that allow youconvert images to text. The Eye-Pal is a séparait which consists of a
tripod like stand and a corresponding camera.

The crucial variable in camera OCR is focus. Yquidglly need a camera that is about five megapitcetdo effective camera OCR.
Along with that, the camera should support autaoand, if it is handheld, should have an anti-8tsgjlstem. The autofocus facility
will insure that you get sharp images of text @i photograph close to the camera. Lacking autsfog camera will be unable to do
this and you will not get any results for camerafOC

Another variable to consider for scanning is lightilf you use a conventional flatbed scanner/itiiging is not a problem since the
scanner has its own source of light. However, widimera OCR, you need to ensure that you have ywarlight source or the
environment where you are taking the images is litelAlong with the amount of light, the consistgnof light on the page to be
scanned makes a difference. The lighting needs taniform, otherwise shadows would be createderddrker patches of the page.
Getting a high-quality scan

Irrespective of the technology you use, you needdba high-quality scan to ensure best resultsnwigng optical character
recognition software. You essentially need to emsbat the lighting is uniform across the page #wedimages are clear and sharp.
You can do this when using cameras as explainedealghen using a flatbed scanner, the challengesnbe slightly different. The
platen of the scanner must be clean to ensureramiighting across the document being scanned.,Aiso need to select the correct
image scanning method; that is, do you want a béexckwhite image or, a grayscale image. To maxi@g®, a grayscale image is
preferred. However, there are situations wherektdac! white images yield better results.
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When dealing with black-and-white images, it is ortpnt to adjust the brightness correctly. The Kugir 1000 has a notable feature
that automatically optimizes the scanner settimgsafgiven document. However, this feature worksstatistics and must be used
regularly to ensure best results on a large nurmbéocuments.

Whichever application you choose, insure that yonsalt the help document before trying to scansill tell you about any
specific settings you may need to set.

A note on scanners

There is a bewildering array of scanners availaviethe market. When using optical character recmgnisoftware, you should
ensure that the scanner can support a resolutiahleést 600 dots per inch. Usually, the bestluéiso for OCR is 300 dots per inch.
However, for coping with very small print, 400 dgisr inch and even 600 dots per inch is preferBmvare of several photo
scanners on the market. They support higher reasokjtbut may not be the best for use with optitaracter recognition software.
Also, you must ensure that the scanners are twamplkant. Twain is a standard that is used to fater scanners with computers.
The optical character recognition program usesrnwaicontrol the scanner directly. This is far éethan relying on the scanner's
own interface for control since the interface coudde several quirks such as stealing the appitdticus. Also, an optical character
recognition program would need to be specially ssthpo cope with every scanner’s individual inteefaMost scanners are twain
compliant but it is worth checking before purchd&emember, buyer beware.

Another consideration is the size of the platenthd scanner. Most scanners and cameras can cobhjoftandle letter-size
documents. However, if you need to scan legal domiments, then your options for scanners becogmfisantly limited. Also, if
you scan books frequently, then you may want tcsictan purchasing a book edge scanner. In a book stinner, the platen of the
scanner runs right to the edge of the scanner.atlvantage with this approach is that books witlgdasindings can be scanned
easily, since the part of the page under the bqndirable to fit onto the platen.

OCR and Mathematics Challenges

Recognizing mathematical expression has always dehallenging task for OCR (Optical Character Ryadmn) manufacturers due
to the complexities involved. Conventional OCR peogs have low accuracy for mathematics for seveadons. Some of them are
described below:

* Unlike normal text, mathematics expression is metessarily arranged on lines. Its character sraeg the letter and symbol
frequencies are distinct from normal text.

» Additionally even if the mathematics were somehieaognized conventional OCR programs whose tawitioutput is say ASCII
text need to be substantially augmented with sorea hevel language before they can express matitses their output. Although
most advanced word processing programs have socheesgape mechanism for doing mathematics thetéliso uniform standard
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for expressing two dimensional layouts subscrigiming variable sized characters unusual ma#raiprs etc. Research projects
based on the needs of mathematics computatiomsystave only recently begun to find the solutiothid issue.

* In the absence of special mathematics recognaiorOCR system generally tries to decode math @disay text and provide
whatever is closest to some text within that modélis typically makes a mess of the mathematicgression. For example
superscripts are either unrecognized or pushed dowre baseline. An integral sign may be ignonedi@ved as an S.

Available Products

One of the first optical character recognition pergs to try mathematical recognition is called by Reader. This software is
developed by the science access project. Infty &eeetognizes scanned image of clearly printed emagtical documents and
outputs the recognition results in a XML formatrécognizes complex mathematical formulae usedanous research papers of
mathematics including matrices. Another featurénétiy Reader is its handwriting interface to inpoathematical formulae for users
with vision and speech interface for visually impdi users. It can scan directly or can import wegimnages containing mathematical
content. The XMl file output by Infty Reader candmnverted to various formats like Latex, MathMLTML and Braille Codes.

While using Infty Reader it is important that allusce documents must be clearly printed. All imageed to be black and white
images scanned at 600 DPI.

Recently Microsoft has added new revolutionary “Métandwriting Recognition” feature to the latestsien of the Windows 7
operating system. This feature allows a user teremiathematical expression by using Tablet PC, mousany other input device
and to convert them into MathML format.

Accessibility in Windows

Windows Vista has built in accessibility featurésittmake it easier to see, hear, and use the cemfute features are useful to
people who have visual impairments, orthopediclilisies, or reasoning and cognitive problems.

Ease of Access centre

The ease of access center in Windows Vista is tiateed location from where access is provideddjust accessibility settings. The
features here include quick access to common tetast, magnifier, narrator, onscreen keyboard, lagd contrast. The quick access
section is read aloud while it is highlighted, allng a person to select a tool by pressing theedpacwhen the tool name is read
aloud or highlighted.

Get Recommendations
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This is a questionnaire that inquires about routasks and provides recommendations on settingcopsaibility features that will
improve the user’s ability to see, hear, and usetimputer.

Explore all settings

The ease of access center also lets a user exggloed categories of accessibility tools and options

Windows speech recognition

Windows speech recognition in Windows Vista aidsrago interact with the computer by using theices. It is designed for people
who want to limit their use of the mouse and keytoA user can dictate documents and emails in str@am applications, use the
voice command to switch between applications, cbtiie operating system and even fill out formglmweb. Speech recognition is
available in English, German, French, Spanish,Jlage and Chinese.

Magnifier

Magnifier, the magnification program built into Wdows Vista, has a magnifying power of 2 to 16 tirtles original. There are two

ways in which to activate the magnifier. (a) Stadgnifier from quick access to common tools in ¢herent session. (b) Turn on
magnifier, so that it turns on automatically eaateta user logs on.

Narrator

Narrator is a text to speech program (or basicescreader) that is built into the windows vistarddeor reads the menus without
leaving the actual window. There are two ways tivate the narrator. (a) Start narrator from guackess to common tools for use in
the current session. (b) Turn on narrator so titatms on automatically each time a user logs on.

Captions

Programs use sound in animation to indicate agtositthe computer (such as when a document stafitsigshes printing). Using this
option, a user can see the visual equivalents wwhands play.

On screen keyboard

The on screen keyboard lets the user type andattitenth the computer using an alternative inputicke like a switch instead of a
standard keyboard. The on screen keyboard displaysual keyboard with all the standard keys. Arusm select the keys using a
mouse or a pointer device. There are two ways tigede an on screen keyboard. (a) Start the oreadkeyboard from quick access
to common tools in the open session. (b) Turn erotihscreen keyboard so that it automaticallystath time a user logs on.
Control the mouse pointer with the keyboard

Instead of the mouse, the arrow keys on the keyboathe numeric keypad can move the mouse.

Keyboard shortcuts
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Keyboard shortcuts make it easier to use the coenpWith a keyboard shortcut the mouse need naideel so often. Keyboard
shortcuts can be found in the menu of programs.

Sticky keys

Instead of pressing multiple keys at once a usepecass one key at a time when sticky keys arestlom.

Filter keys

This feature ignores keystrokes that occur rapidlguick succession and also keystrokes that ale dewvn for several seconds
unintentionally.

Visual notification

System sounds are replaced with visual cues, lfkesh on the screen, so that system alerts areusuaed with visual notifications.

Accessibility in Mackintosh

The Mackintosh operating system has a built inddeshrange of assistive technologies that help lpasith disabilities to access the
computer. This group of features is known as us@&leaccess.

Voice Over built in screen reading

Mac OS X has an advanced screen reading technolilgg Voice Over. Voice Over enables those whaotinel or have low vision
to control their computer. The speech technologgmted by Apple delivers intelligibility and natlratonation at the speaking rate
of up to 700 words per minute.

Trackpad

Mac OS X Snow Leopard offers a new feature -- ti@muter can be controlled using gestures on a towdtn track pad even if a
person cannot see the screen. The track pad swfettee Mac notebook is the active window on thegater. A person touches the
track pad to hear the items under the finger, mohedinger continuously to hear items and flicks finger to move to the next or
previous item. The arrangements of items on theescis heard and a person can jump directly tatéme by just touching the
corresponding location on the track pad. The firggar be dragged around the track pad to deciphemmany items are arranged on
a web page, a spreadsheet, a presentation, otlagrydmcument or text.

Braille support

The Mac is the only computer that supports Brallkplays out of the box. This is a built-in suppasing the latest drivers for over
40 models, including wireless Bluetooth displays. atlditional software is needed. A new featureedaBraille mirroring has been
introduced in the Snow Leopard. This feature ersatlaltiple USB Braille displays to be connectedte computer simultaneously.
World class web browsing

Page | 88



Voice Over in Snow Leopard has new capabilitie$ thake web browsing easier and faster. Powerfutioaue processors can scan
and analyze large complex web pages quickly. V@iger can read an entire web page automatically afieads AND a person can

use key commands or gestures to control Voice @ser is talking. Voice Over can provide a custabie web page summary, the
title, number of tables, headers, links etc.

Snow leopard fully supports HTML web tables. A merean hear the conteNts of the table by dragdieg fingers across the track
pad.

Faster keyboard navigation

A new feature called Quick now uses arrow key comtions to move the Voice Over cursor so that tmaputer can be controlled

using just one hand. A person can press the areys to move up, down, left, and right. Other corabons can adjust the rotor and
move the Voice Over cursor according to the settiigb pages can be read and navigated in no time.

The Rotor

Instead of forcing a person to memorize keyboauattshts to navigate, Voice Over has a new feataliea a rotor. It is turned by
rotating two fingers on the track pad in the sanag @& dial is rotated. Voice Over then moves overtdxt according to the setting
chosen. For example, setting the rotor to “wordgkes the Voice Over move through the text one vatrd time. This makes it
perfect for proof reading or editing text. The rotan also navigate web pages.

Finding Information

Many web pages are full of complex designs or IHGML tags, making them difficult for a screen read interpret. Therefore
Apple’s Mac operating system has a new technol@pable of comprehending and interpreting the vigieaign of the web pages,
then assigning virtual tags called auto web spotadrk the locations on the page. For example, mewsspaper website, there will be
auto web spots for each lead story, for the spmrtseather sections and so on. A person can juorp fveb spot to web spot at the
flick of a finger.

Create custom labels

Some applications have items that are not wellléabelherefore Voice Over can only describe suem# as blank or empty. If a
person knows what the item is or is a sighted pel®can assign a name to the label. The nextthmeerson visits the item Voice
Over will describe the item, using the label.

More customization

There are many features on Voice Over like punioatdentifying changes in text, announcing lin&t;. Verbosity levels can be set
to low, medium, and high, or can be customized gu§@ different settings. The order in which dedaips are spoken and the
amount of description read can also be modified.
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A feature known as Voice Over commanders a newgoayan Voice Over utility lets a person assign &esnd gestures to open an
application, utility, file, run an applescript outamator workflow, or perform a Voice Over comma@dmmanders also help those
with physical or learning disabilities by simplifig complex multikey shortcuts and make commandgre@sreach and enter.

Accessibility in Mackintosh

The Mackintosh operating system has a built inddeshrange of assistive technologies that help lpasith disabilities to access the
computer. This group of features is known as us@&leaccess.

Voice Over built in screen reading

Mac OS X has an advanced screen reading technolilgg Voice Over. Voice Over enables those whaotinel or have low vision
to control their computer. The speech technologgmted by Apple delivers intelligibility and natlratonation at the speaking rate
of up to 700 words per minute.

Trackpad

Mac OS X Snow Leopard offers a new feature -- thi@pmuter can be controlled using gestures on a toudth track pad even if a
person cannot see the screen. The track pad sunfeitee Mac notebook is the active window on thegater. A person touches the
track pad to hear the items under the finger, meedinger continuously to hear items and flicke finger to move to the next or
previous item. The arrangements of items on theescis heard and a person can jump directly tatéme by just touching the
corresponding location on the track pad. The firggar be dragged around the track pad to deciphemmany items are arranged on
a web page, a spreadsheet, a presentation, otlagrydmcument or text.

Braille support

The Mac is the only computer that supports Brallkplays out of the box. This is a built-in suppastng the latest drivers for over
40 models, including wireless Bluetooth displays. atlditional software is needed. A new featureedaBraille mirroring has been
introduced in the Snow Leopard. This feature ersfvialtiple USB Braille displays to be connectedme computer simultaneously.
World class web browsing

Voice Over in Snow Leopard has new capabilitie$ thake web browsing easier and faster. Powerfutioaue processors can scan
and analyze large complex web pages quickly. V@iger can read an entire web page automatically afieads AND a person can
use key commands or gestures to control Voice @set is talking. Voice Over can provide a custabie web page summary, the
title, number of tables, headers, links etc.

Snow leopard fully supports HTML web tables. A merean hear the conteNts of the table by dragdieg fingers across the track
pad.

Faster keyboard navigation
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A new feature called Quick now uses arrow key corations to move the Voice Over cursor so that tmaputer can be controlled
using just one hand. A person can press the areys to move up, down, left, and right. Other corabons can adjust the rotor and
move the Voice Over cursor according to the settiigb pages can be read and navigated in no time.

The Rotor

Instead of forcing a person to memorize keyboauattshts to navigate, Voice Over has a new feataliea a rotor. It is turned by
rotating two fingers on the track pad in the sanag & dial is rotated. Voice Over then moves overtdxt according to the setting
chosen. For example, setting the rotor to “wordgkes the Voice Over move through the text one vatrd time. This makes it
perfect for proof reading or editing text. The rotan also navigate web pages.

Finding Information

Many web pages are full of complex designs or HGML tags, making them difficult for a screen reade interpret. Therefore
Apple’s Mac operating system has a new technol@pable of comprehending and interpreting the vigiesign of the web pages,
then assigning virtual tags called auto web spotadrk the locations on the page. For example, mewaspaper website, there will be
auto web spots for each lead story, for the spmrtseather sections and so on. A person can juorp fwveb spot to web spot at the
flick of a finger.

Create custom labels

Some applications have items that are not wellléaberherefore Voice Over can only describe suemd as blank or empty. If a
person knows what the item is or is a sighted pel®can assign a name to the label. The nextthmeerson visits the item Voice
Over will describe the item, using the label.

More customization

There are many features on Voice Over like punioatdentifying changes in text, announcing lin&t;. Verbosity levels can be set
to low, medium, and high, or can be customized gu§6 different settings. The order in which dedaips are spoken and the
amount of description read can also be modified.

A feature known as Voice Over commanders a newgoayan Voice Over utility lets a person assign &esnd gestures to open an
application, utility, file, run an applescript outamator workflow, or perform a Voice Over comma@dmmanders also help those
with physical or learning disabilities by simplifig complex multikey shortcuts and make commandgre@sreach and enter.

Accessibility in Linux

The Linux operating system has provisions that ctive use of adaptive technologies as well as soévand hardware devices that
can be installed to make the computer accessibleskrs with disabilities.
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Technologies for the visually impaired

Assistive technologies are available for the Limyperating system for visually impaired users andyra the software packages are
available free of cost.

Screen Readers

Screen readers are software applications thatlatanthe information on the computer screen int@aadio format. The translation is
passed on to a speech synthesizer and read out. dpresent, fully functional screen readers @né/ available for Linux in
console mode. The screen readers available aredpeec, Jupitor speech system, Screador, Spealsak$p and Zipspeak.

Speech Synthesizers

Speech synthesizers are a hardware device or datesgieech software application that produces somegded to provide speech
output. Although hardware synthesizers are avail&i Linux they can be very expensive. The sotutgto download and install a
software synthesizer such as IBM’S Via Voice.

Hardware speech synthesizer

A hardware synthesizer is a device that is condectéhe computers serial or parallel ports theigfates the text into spoken speech.
There are Braille labels on all controls to shoe ¢iff and on positions and volume control. Hardwsnethesizers can be set to speak
in different tones too. They are Accent SA, Apo]IBXEEC Talk Express, Double Talk.

Software speech synthesizer- A software speeclhesgizer is an application that translates thedaxhe screen to speech output and
also provides speech synthesis. Products are Be&tMbrola.

Screen Magnifier

Screen magnifiers enable users who have partidit gy view selected areas on the screen. Gmag, BUWGAT extmode,
Unwindows are some of them.

Braille Devices

Braille terminals are used by individuals who arally blind and are also hearing impaired. A Beagmbosser is a hardware device
for printing a hard copy of a text document in BeaiBraille translation software translates oreser text to Braille format.

Technologies for the Hearing impaired

For people who are hearing impaired the audio dutpust be presented on the screen in a visual torheéecommunication device
for the deaf(TDD) allows the user to communicatercothe telephone using the computer as a text natmiExample of such a
product is Zapata.

Closed captioning translates texts of spoken winsa video display. Example of such a produciidecoder.

Technologies for the Physically disabled
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There are a number of physical disabilities that ldlack a user’s mobility. Linux operating systeastbuilt in features that allow for
additional keyboard configuration. They are-

Sticky Keys

Allows a user single key operation instead of npldtikey combination.

Mouse Keys

Provides for alternative keyboard sequences.

Slow Keys

Holds the key down for a specified period of tinegdse the keystroke is accepted.

Toggle Keys

Sounds an audio alert that warns the user thaystriode created a locking state for keys.

Repeat Keys

Allows a user with limited coordination additiortahe to release keys.

Delay Key

Have a delay between keystrokes. This preventdentional keystrokes. Other assistive technolofpeshe physically disables are
on screen keyboard which enables a user to sedgstusing a pointer device.

Speech Recognition utilities are used by people arkghysically disabled, so that they can opdret&omputer using voice control.
Via Voice dictation for Linux is such a product.

Screen Readers for Cellphones

Like screen readers on various platforms and dffeenvironments on computers, screen readerdsaraeailable using cell phone
technology. Cell phones are not only calling dewicBophisticated technology and better power manage make cell phones
capable of functioning as personal digital asststistobile platforms include Windows, Black Barryndroid, iPhone and Simbion.
These platforms provide different features, likdi€af Suite, web browsing, e-mail attachment hammgdand many more. Therefore,
assistive technology has been developed for thHaseqns. Different technology needs different kisfdassistive solutions.

Windows Mobile/Pocket PC

For the Windows mobile platform, many kinds of secreeaders are available.

Page | 93



1. Mobile speaks for pocket PC, by Code Factory Inlworks with Windows Mobile Version 5 to Versighand supports the most
broadly used Windows mobiles and those from populanufacturers. It provides accessibility on togcben keyboard functioning
devices. By means of these virtual keys on scrgam,can adjust and fix the key function and positim screen. Then you can use
this independently or in conjunction with modifikeys. You can get access to a music player, e-rofiice suite applications,
calendar and much more with the help of mobile kpeapocket pc.

2. Pocket Hal or Smart Hal: It is the pocket PCebaarsion of the popular Hal screen reader by Dolptk. It is very similar to Hal
screen reader on the PC; it has Hal control pamDolphin key, which is the home key on Windowshite@phones. Lots of features
like speed adjustment, volume control, current $o@peak date and time, and change punctuatiomvarable with Pocket Hal. In
April 2009, Dolphin Computer Access tied up withahge Corporation and Talks for Windows mobile bezawailable in place of
Smart Hal.

On the BlackBerry platform, accessibility is a ldgue because the BlackBerry user interface is roongplex for the purpose of
accessibility support. In April 2009, Humanware &uatle Factory joined forces to provide an acceksiso for BlackBerry phones,
called the Orator screen reader. Orator for BlackB8mart phones is a unique screen reader softthateprovides speech output
and brings a BlackBerry smart phone to life usitegesof the art text to speech (TTS) technologywijustable volume and speech
rate. By converting the information presented Misuan the device screen into intuitive and familspeech output, Orator for
BlackBerry Smart phones allow users to accessrardact with the smart phone applications.

Designed for the new generation of BlackBerry srmpadnes, with full QWERTY key board, Orator for BkBerry Smart phones
provides a unique mobile communication experience.

Orator for BlackBerry ® Smart phones provides:

State of the art TTS engine voice output

Auto start mode when the device turns on

Full control over the speed and pitch of the voice

Different verbosity levels to allow users to defthe amount of information provided
Keyboard echo settings for text entry

Easy to use command structure

Training mode to help familiarize users with theisture
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Fully operational during a call
iPhone 3G

For accessibility on Apple’s iPhone 3G, the popuslereen reader on Mac OSx is made available. VOi@ is part of the iPhone’s
OS, so there is no need to purchase separate hrardwsoftware. Voice Over works differently frohetconventional screen readers
for mobile; it uses a “what you see is what yotelsto” method. By using Voice Over on the iPhoya@) can experience the power
of the touch screen without seeing it. It follove thestures of fingers--moving the fingers on theest, the first tap of finger gives the
description of screen object and the second tapaaetit. Voice Over can be activated by iTune ceessibility menu on the iPhone.
It gives the spelling suggestion when writing SMS.

Symbian phones

On Symbian phones, the two typical accessibiligtfpkrms are:

1. Talks by Nuance Corporation: Talks is the magiytar screen reader for the Symbian S60 serieisaeMt is a very intelligent
screen reader, which give access to no or low wipersons to contact directory, short messagesicrples/er, calendar and much
more content available on the device. Talks hasstom dictionary, graphic labeling and Braille sogip

2. Mobile Speak by Code Factory: Mobile Speak hary gophisticated and comprehensive features.pipet Braille Grade 1 and
Grade 2 input, reading numbers in pairs of digiteye than 20 languages, complex script editingh@f device firmware supports
this). It can be used with both Dectalk and Nokial speak voices.

Android

On the Google Android platform, Talk Back is theess solution which, in conjunction with Sound Backl Kicks Back, provides
the speech output. Sound Back gives non speechladdedback and Kick provides the half audio suppalks was developed by

Eye-freely, a package of speaking applicationss Thackage contains many applications, like talkuafler, talking calculator,
message read, calendar access etc.
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These access solutions provide the power to visu@paired persons to use the phones capabiligaity life just like a sighted
person does. Different screen readers for mobiles djfferent kinds of experience. Some provideeastve keypad support, some
interact with Braille, some provide access to t@acbens, and some provide speech or non-speecht aatpsers. But all have a
single goal: they empower blind users to takedditantage and use all available options on celhebtavith ease.

iPhone

The exciting feature of | Phone is that it has asbuilt screen reader known as Voice Over. Sinas iot installed separately,
compatibility is excellent.

The Fastest iPhone Ever

The new 3G iPhone quickly launches applications @mehs web pages within a fraction of secondss tivice as fast as the 3G
iPhone. Since Voice Over announces whatever appeatise screen, a visually impaired person willehao difficulty in accessing
this feature.

Touch Screen

This is a feature that allows the user to accegsapplication with the tap of a finger. This hagbenade completely accessible with
the capability of the in-built screen reader toogrize and read whatever item visually impairedraiggace their fingers on. It
responds to gestures like double tap to selechlddap to enter tap and hold to get context menu.

Video and 3-Megapixel Camera

These two features allow users to take photos atebs and modify them according to requirementssrade them from anywhere.
Voice Over allows visually impaired users to zoamoithe applications or images on the screen toyethiese features. Apart from
the inbuilt accessibility features, there are ceupf apps allowing a visually impaired person td@ogocus on an item to be
photographed.

Voice control

This is a completely accessible feature in itsétfice Control knows the user's music and contachioers. The user can ask it to
play the music of choice or say the number of #s@n to contact. It recognizes 21 languages lganiSh, French, Chinese, English,
Finnish and so on. Like VC on Windows Mobile, is@lallows users to open applications and carrytagks by simply asking
guestions. Eg. What time is it?

Built-in Sweedish compass

With the help of GPS and a built-in digital compassers get a map of the route on which they ameggdt displays the map in the
direction the user is facing. Voice Over readsittiermation out to a visually impaired person. Gleogaps and other Google suite
for iPhone are adhering to accessibility requiretmeh VVoiceOver.
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The iPhone has many features like spotlight seaxmbe memo, cut-copy-paste and so on. All theatufes allow users to search for
information from anywhere, capture thoughts or ¢ves they go and cut, copy, and paste any photaeo as they require. It has
almost all the features of a well-equipped compulédre exciting fact is that Apple has taken intmsideration almost all the
difficulties faced by visually impaired persons whaaking the iPhone. To get information about tbeeasibility of these features,
you can visit the website http://www.apple.com/asdeility/iphone/vision.html

Blackberry

This brand was a little slow to respond to the deafar accessibility. We can analyze its featuréh waccessibility in mind with the
expected release of Orator, a screen reader fromaHware (an international organization involvedhe manufacture of assistive
technology for visually impaired and people withri@ng disabilities).

The manufacturers have made their product accesgib$ome extent to visually impaired users witmeanodifications. Still, it
remains inaccessible to people with no vision latH#re is a brief description of the accessibkgudees of the Blackberry.

Tactilely discernible keypad

As the name suggests, this feature allows thetasdentify the keys by touching. There will beidentifiable nib on the Five key to
differentiate it from the others.

Shortcut keys

The general shortcut keys which are applied in apey a computer can be applied here also. A coanpiierate visually impaired
person will definitely find this feature beneficial

Bright LCD display with adjustable brightness

This feature allows the user to adjust the brigbdref the screen according to his requirement.

Reverse Contrast display settings

This allows the persons who suffer from low vistorchange the display into high contrast and minénthe strain on the eyes.
Speaker-independent Voice Activated Dialling (VA& system status information (on select Smartjone

This is a feature that allows users to ask the ghordial a number or play a particular tune. Tdais also inform the user about the
battery status of the phone.

Hands-free operation with Bluetooth headset

If the headset is connected through the Bluetoothrt iPhone, with the help of voice control, therusan give commands to the
iPhone like dialing a number and so on.

Features like automatic redial, automatic answssigaable ringtones to identify callers, audiblertal and notifications, vibration
alerts and notifications and so on are generalifeatof mobile phones that are accessible to \nsuabpaired persons. With the
release of Orator, the screen reader, we can expext accessibility, since it will announce whateappears on the screen and

Page | 97



function just like any other screen reader for SiambdWindows mobile. To know more about the acdsisi of Blackberry, you can
visit the websiténttp://na.blackberry.com/eng/support/devices/blacih accessibility

Accessibility of Internet on mobile devices

Access to the Internet through mobile devicesp&dig increasing in Asian countries. This artialies to analyze the different aspects
of this growing trend. It also tries to analyze hdifferent companies respond to the growing denfan@ cost effective and handy
means to communicate with the world.

A web app (short for web application) combines plogver of the Internet and the ease and functignafitmulti-touch technology.
Since the screen of a mobile phone is much smiallsize, surfing the Internet becomes a little ¢edi But, for a casual user who is
concerned only with the ease of being connectedalple devices are always an attractive option.

Apple

Apple’s iPhone users can download from their webaitmaximum of 9 web apps from a collection of 1%@® apps and add them to
their home screen. These applications allow thesuseplay games online, check the weather, andtegtiemselves with the current
affairs and so on. With the help of specially desidjweb browsers, the iPhone users can enjoyeafatilities a laptop offers. With
the help of the in-built screen reader Voice Owevjsually challenged person will not have anyidifity enjoying the services used
by their sighted counterparts.

Google

Google, the giant in the VOIP industry, also hagetleped a new Operating System, Android, to enedllelar web surfing. This OS
allows the users to use all Google applications Hoogle Maps, Gmail, Youtube and so on. With thip lof an open source screen
reader Talk Back, visually impaired persons are &blenjoy all these services. To know more abmstdcreen reader you can visit
the website http://googland.blogspot.com/2009/18lkpack-open-source-screenreader-for.html .

Microsoft

Windows mobile Internet Explorer is another stephis direction. It also seeks to connect the warith the touch of a button. With
the help of the screen reader Mobile Speak, vigumlpaired persons find themselves at par withrtbighted counterparts.

Nokia

The web browser Safari, developed by Nokia, iscraaced step in enabling users to surf the Intehmetigh their cell phones.

GPS products

Today GPS products are being used by both sigmedind or visually impaired people to travel measily. This article provides

Page | 98



some information about GPS, how the technologyasaist a person who is blind or visually impairaad accessible GPS product
information.

What is GPS (Global Positioning System)?

GPS stands for Global Positioning System. It cdnpeople where they are anywhere in the worlgravides reliable positioning,
navigation, and timing services to worldwide usanrsa continuous basis in all weather, day and naghfwhere on or near the Earth.
For visually impaired person, GPS products comptemexisting aids like the white cane or guide dogsdoes not replace them
and use of this product when traveling indepengidattecommended only when the blind user has vedeiraining in the skills of
orientation and mobility.

GPS solutions for the visually impaired provideomhation and programming accessible through Te8peech for route planning,
location identification, and turn by turn direct®rmThe system can not only tell users their curi@edtion and direct them to a fixed
address, it also reads out nearby points of interesich as restaurants, malls, hotels, banks matedsections. The detail of such
information depends on the software that is pathefreceiver. A person buying a GPS unit showestigate what type of mapping
software is available, the ease of updating suichnmation periodically, and if a computer is reguito update the information.

The GPS is made up of three parts:

satellites orbiting the Earth;

control and monitoring stations on Earth; and

the GPS receivers

GPS satellites broadcast signals from space. Thesgicked up and identified by GPS receivers. EGES receiver provides
latitude, longitude, altitude and time. In genef@RS receivers are composed of an antenna, tunibe ftoequencies transmitted by
the satellites, receiver-processors, and clocky Thay also include a display for providing locatemd speed information to the user.
A receiver is often described by its number of ctedst This signifies how many satellites it can tmmsimultaneously. The more
positional signals a GPS receives, the more aceitrat.

How can GPS assist people who are blind or visuadpaired?

A GPS product can assist a blind or visually imgpaiperson in traveling more independently. An agibés GPS product is a receiver
of global positioning information that will let yoknow where you are in relationship to your envinemt. Software generally
includes maps of roads and some products alsodegoints of interests. The points of interests matyjust be places you want to
visit but also serve as orientation. A user shdddble to find his way from point A to point B mgithe information provided by the
accessible GPS products. There are several produaitsble in the market. The user should check/é®us types to see what best
serve his needs.

Available accessible GPS product for the visuatipaired

Wayfinder Access by Wayfinder Systems AB
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Wayfinder Access is an innovative GPS solution fritvea Swedish company Wayfinder Systems AB. Thidiegion for Symbian
phones is designed especially to work with screaders like Mobile Speak or Talks and text-to-spdechnology, and takes into
consideration the special needs of the blind asdally impaired. With Symbian screen reader sofygou can get more than just
the reading of the application’s screens, but al8raille support.

Highlights of Wayfinder Access include, but are himited to:

Information provided for both pedestrian and velacnavigation

A database of 20 million points of interest

Online maps that are regularly updated

The "Where am I?" feature that readily gives infation about your current location

The "What is in my surrounding?” feature that atits a scan of the immediate area to inform yatreet names , intersections and
nearby points of interest such as restaurants,syamkl much more

The new “Vicinity View” feature that allows you teear audible references for an area with a scageytiu can later adjust based on
the radius of the scanned vicinity.

Feedback on points of Interest (POI), crossingawrrites that can be restricted, prioritized, @anesented according to their distance
from your location.

License of Wayfinder Access (lifetime) which isriséerable to another compatible mobile phone attiams.

Trekker by HumanWare

It is a system that uses GPS and digital maps i lend persons find their way in urban and rumegas. It is a personal digital
assistant (PDA) application operating on a Pockat &lapted for the blind and visually impaired walking menus, talking maps
and GPS information. Fully portable (weight 600ghffered features enabling a blind person to wheitee position, create routes and
receive information on navigating to a destinatitbralso provided search functions for an exhaestlatabase of point of interests,
such as restaurants, hotels, etc. It is fully upgadle, so it can expand to accommodate new haedplatforms and more detailed
geographic information.

Mobile Geo by Code Factory

Mobile Geo is apparently a collaboration betweemé&actory, based in Barcelona, Spain, and GP%a@ftdeveloper Sendero
Group, based in Davis, Calif. It operates on Wingdvobile-based Smartphones, Pocket PC phones asdnaé digital assistants
(PDAs). The application uses Code Factory's MoBpeak screen reading software to provide voice ptenand is also compatible
with any Braille input/output hardware that mayibeerfaced to a device. Mobile Geo supports blindow-vision users by using a
combination of voice synthesis and vibratory alerts
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Mobile Geo operates on Windows Mobile 5.x, 6.x, &t devices with built-in GPS receivers. This wafte also operates with
external GPS receivers such as the Holux M100@rfaxted to Windows Mobile devices via Bluetooth.tdf®al receivers can
minimize battery drain, and may provide better aacy

With Mobile Geo, you can pinpoint your locationate about the points of interest (POIS) in your mdmte vicinity, plan a route
between specified points of origin and destinataomg get instructions on maneuvers to make asasahformation about waypoints
along a route that you are following.

In addition, on Windows Mobile 6.1 Standard phoridebile Geo uses a device's capability to vibrategombination with Morse
code, to spell out letters that stand for variousnés. Such events can include arrival at a dd&imar upcoming waypoint
intersections.

Some salient features for Mobile Geo by Code Fgaod Sendero include:

An always-available "Where am [?" screen provideseant location (address, street, city), nearest &@ intersection, and map
coordinates (longitude and latitude) at any time

Virtual Navigation mode allows a user to explore & her immediate vicinity on the map without phgBy being at these locations
The included screen reader makes any additiondicatipns on the Windows Mobile PDA or phone fullgcessible

It is available with map data and POI files forfelient countries including the USA, Canada, thedwid Ireland, Spain, France, Italy,
Germany, Austria, the Netherlands, Denmark, Norw&yeden, South Africa, Australia, and the SingajMaéaysia/Hong Kong
region.

It will continue to run even when the applicati@ninimized to the background, allowing the usecheck email, listen to music,
etc., while still receiving information about thetige route

It can be used with more than 20 different Bradikices for input and output.

It is compatible with more than 300 personal digassistants as well as mobile phones operatinG8i, CDMA and WCDMA
networks.

It functions with speech output from various tesdspeech engines developed by leading providecty as Fonix, Loquendo, and
Acapela. It is, therefore, able to speak more @tatanguages.

It can be used with the speech output routed ttuatBoth headset

Application commands can be performed using numariQWERTY keyboards integrated with the devicese Bocket PC touch
screen, or an external keyboard

Loadstone GPS

Loadstone GPS is a free navigational applicaticsighed to be used with a Bluetooth GPS receiveraantbbile phone using the
Series60 platform on the Symbian operating systeradstone GPS was developed to be a low-cost aithr navigational assistant
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for the blind and it may be not as powerful as pttenmercially available GPS-Navigation solutiolmsorder to use Loadstone you
need the following:

Mobile (cellular) phone running Symbian (Series60)

Bluetooth GPS receiver supporting the NMEA protocol

Optional Access software - Screen reader / Magr(ifigrou are blind/visually impaired)

Loadstone GPS allows a user to save points ofasteand affectively create a map of the environmésing this map a user is
informed about his or her relative position to the®ints and knows the heading and distance t@ themts. This way Loadstone
GPS omits the use of (expensive) professionallygdesl maps while providing all of the orientatiomaiormation that is needed to
move around in the environment. The program isefloee able to help the user to learn and memorigei@; enabling the user to
locate points such as: a supermarket, a friendsda@ train station/bus stop and even their homgls entrance.

The program is under the GNU General Public Licef@RL). It makes blind people more independenthef trading policy and
prices of the few global vendors of accessibleldat@avigation solutions.

Since for large rural regions of our world or deghg or newly industrializing countries nearly exactly map data is available in
common map databases, the Loadstone software psougkrs an option to create and store own waypfmnhavigation and share
it with others. The Loadstone community is workimig import of coordinates from free sources like @genStreetMap project as
well.

Street Talker by Freedom Scientific

Combined with a GPS receiver and a PAC Mate, Stedletprovides a rich orientation solution for thind and those with low
vision.

With millions of Points of Interest included, yoarcdiscover new places to explore and visit — gi@stablishments, banks, parks —
whatever is near your route. You can also saveliyrturn directions to get there by vehicle or geedestrian. You might even print,
emboss, beam, or e-mail your routes to other uSavdch to Virtual Mode and explore the map as tiloyou were a pedestrian, with
cross streets, distances, direction and Pointstefdst announced as you virtually move aroundrtap — a great way to get familiar
with new surroundings before actually venturing. out

You can also create your own route by dropping &doeumbs” as you travel with StreetTalk VIP. Youn cacall the route at any
time and travel it in either direction.

StreetTalk VIP can be used with a choice of marpufar Bluetooth GPS receivers. With Bluetooth, theeiver can be placed up to
30 feet from the user.

Braille Note GPS by HumanWare

BrailleNote GPS software uses a cell-phone size &e8&iver to relay information from GPS satellitekscalculates where you are
and plots a route to a destination you choose.pEngonal computers receive radio signals fromlgateto chart the location of users
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and direct them to their destination with recordetce commands. The system uses satellites togtriate the carrier’'s position,
much like a ship finding its location at sea.

Visually impaired people can encode points of egéisuch as local restaurants or any other locaitivm the computer’'s database.
Afterward, they can punch keys on the unit's keydda direct themselves to a specific point of iage.

Other Technologies on Mobile Platform

Bluetooth 3.0

The Bluetooth 3.0 specification will be releases tyear and devices will start to hit the shelvg2B10. It is expected that the 3.0
specifications will include faster speeds, tranm#fgrfiles at 480 MBPS in close proximity and 10@gabits per second at 10 meters.
It will also feature an ultra-low-power mode thatlvenable new peripherals, sensors, and applisatisuch as health monitoring.
The technology will be backwards compatible, allogvold devices to communicate with new ones.

Mobile User Interfaces + Mobile Web/Widgets

Mobile user interfaces and mobile web/widgets ay& mery popular in making a Mobile Ul attractivedamuch feature rich device
handling. They all point to how mobile computing&pidly becoming a new platform for everythingnfraonsumer mobile apps to
B2E (business-to-employee) and B2C (business-ttmmes). Modern day smartphones like the iPhone,réidd Blackberry, the
upcoming Pre, and others deliver better interfdoebrowsing the web, thus making it accessiblmtwe people.

Location Awareness

Location sensing, powered by GPS as well as WiAHi taiangulation, opens up new possibilities forbae social networking and
presence applications. Apart from allowing to idigntoutes and POls (Point of Interest), this addlows users to see how far away
their contacts are, introducing a whole new dimam$o mobile communication. Over the next yeama, tthis sort of technology is
expected to become more commonplace, but it vab ahise questions about privacy.

Near Field Communication (NFC)

NFC is a technology that provides a way for conggne use their mobile phones for making paymensng other things. Experts
says that the move towards mobile payment systeithstdl not occur this year or the next in matumearkets like the U.S. and
Western Europe. Instead, NFC is more likely to takein emerging markets. Other uses of the teabgyl such as the ability to
transfer photos from phone to digital photo franve#,also remain elusive to more developed markets

802.11n & Cellular Broadband

802.11n, a specification for wireless local areawneks (WLANS), though not ratified as an officiatandard yet, is already
commonplace. However, even the ubiquitous iPhorig supports 802.11 b/g at the moment. On the dilaed, the other internet
connection technology, cellular broadband, hapttential to make Wi-Fi almost unnecessary, at lfEssachieving high speeds.
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Display Technologies

Display technologies will also see improvementthig upcoming years. New technologies like activelpdisplays, passive displays
and pico projectors will have an impact. Pico pctpes - the tiny portable projectors - will enalolew mobile use cases. Instant
presentations in informal settings could becomeenmommon when there isn't large, cumbersome equiptoeset up. The different
types of display technologies introduced in 2008 2010 will become important differentiators betwekevices and will impact user
selection criterion.

Access to Books

People with print disabilities deserve to read [®ak much as other readers, yet at present fewerfive percent of the books
needed by people with print disabilities are a\déan accessible formats such as digital textigital Braille.

Any person who is disabled can access books invdieBraille format through the National Library @ee for the blind. Disabled
people can also join Bookshare.org, which supfiasks legally.

Bookshare

Bookshare is an online library of digital books figople with print disabilities. It operates underexception to U.S copyright law
which allows copyrighted digital books to be madaikable to people with qualifying disabilities. 8kshare.org is of the view that
people with print disabilities deserve the same edsaccess to books that people without disadslignjoy. By requiring individuals
to register as members and provide a proof of disgbBookshare ensures that only qualified indiwals use the service. The
Bookshare.org library provides print disabled pedplthe United States with legal access to ov&58hooks and 150 periodicals
that are converted to Braille, large print or digformats for text to speech audio.

Thus, the goal of Bookshare is to allow accesshabpgeople with print disabilities can obtain adastspectrum of print materials at
the same time as everyone else. People with visymgirment, physical and learning disabilities éawk to Bookshare to increase the
guantity and availability of books and newspaperadcessible formats.

Bookshare works toward this goal by-

Building the bookshare digital library as quickly possible through volunteers, partnerships antighgos.
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Spreading the word so that everyone who is eligibjein bookshare has the opportunity to do so.
Expanding the choices of access technology avaifablpeople with print disabilities.

Visually disabled people using Bookshare can listelmooks using a text-to-speech synthesized vogeg] books in Braille, or access
the material in large print. Hard copy Braille beatan also be ordered. Members with low visionread books in an enlarged font
using either a screen magnifier or by opening thekbin a software program that supports increasaetldize, column, contrast, etc.

Physically disabled members can read books on @atenor a variety of portable devices, either aijuor with text to speech.

Bookshare also serves as a useful resource folgaaih learning disabilities. Members with sevegeslexia typically benefit from
access to the full text of books in digital formfat, multimodal reading with both visual and audsmftware programs can provide a
wide range of support designed specifically forividuals with learning disabilities, including hiligihting of text as it is read aloud,
to indicate changing margins, different text fortimgf, and new paragraphs, for instance.

Audio Materials

Since many students with visual impairments areraaters of Braille, they use sound recordingsctess their print materials.
Audio versions may be a good supplement for Bradkders who cannot access Braille in a foreigguage, either due to lack of
understanding of the Braille books or because eitmavailability of Braille materials or softwatet works with the language.

Many students who are blind or visually impairediz¢ national libraries to obtain audio textbodks school and can also turn to
these resources for books recorded in foreign laggs. Some cassette and digital audio formatsreegpecific machines for their
use; for example, sound recordings may use the WA[&Hgital accessible information system) formatr fwhich a user requires
specific software.

Books produced with DAISY are different from typi€2D books. DAISY allows the listener one-click ass to the chapter, line and
page required. DAISY books are produced and digeitb in over 40 countries.To create DAISY formds hew “save as DAISY
XML, add” function has been designed and incorpatanto Microsoft’'s Word 2007, Word 2003, and Wi#; this allows users to
change open XML based text files into DAISY XML mgable books. This add-on can be downloaded fregl1S Office Word
users. The XML output produced using this add-on tteen be processed through the DAISY Pipelinere® fdownloadable
transformation suite that supports the completegs®s of conversion of DAISY XML into DAISY digitédlking book (DTB) format.
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The International federation of library associatiglFLA), Section of Libraries for the Blind
The IFLA provides information about libraries onters overseas that loan or exchange accessibtatf®of print materials.

There are sound recordings from the sources ir athentries; those recorded for native speakersin@yde dialects different from
those used in foreign language course.

India’s talking book libraries have 4200 holdingsHindi; these are primarily in standard compasisettes, but about 16 per cent are
in DAISY format. Pakistan offers minimal audio bgolk Urdu and Arabic on cassettes. Saudi Arabiaahesuple of talking book
libraries with about 20,000 holdings in Arabic, wihiare loaned out on standard compact cassettdeeylprovides several hundred
audio recordings, also on standard compact cassébanon holds and produces a small collectioaudio books on 2 track or
standard compact cassettes. Russia has over mdllian talking books available through librarid®eople in the U.S.A. have to buy
their audio books.

WAI and WCAG 2.0

Web control accessibility guidelines (WCAG) 2.0 eoa wide range of recommendation for making wefttestt more accessible.
Following these guidelines will make content acit#edor a wider range of people with disabilitiegluding blindness, low vision,
deafness, learning disabilities, cognitive limias etc. These guidelines will also make web cdantene accessible to general users.
Principle 1: Perceivable

Information and user interface components mustrbsgmted to the users in such a way that theytdeda@perceive them.

1. One should provide for text alternatives for amyn-text content so that it can be changed inb@rotorms people need, such as
large print, Braille, speech, symbols or simplergiaage. All non-text content that is presentedhéouser has a text alternative except
for in the following situations.

Controls, Input: If non text content is a controla@cepts user input then it should have a nameal#dsxribes its purpose.

Time based media: If non text content is time basedia then text alternatives should at least pledescription identity of non text
content.

Test: If non text content is a test or exercisé wWauld be invalid if presented in text, and thexttalternatives should at least provide
description of non text content.
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Sensory: If non text content is meant to creatersary appearance, and then text alternatives glpoovide a description identity of

non text content.

CAPTCHA: If the purpose of non text content is tmfirm that text content is being accessed by agrerather than a computer then
text alternatives that identify and describe thgopee of non text content are provided.

Decoration formatting invisible: If non text contas for pure decoration then it can be implementeduch a way that it can be
ignored by assistive technologies.

2. The second guideline is for time based media.fdhowing alternatives are to be kept in mind.

For prerecorded audio only an alternative time thasedia is provided that presents equivalent in&diom for pre recorded audio
only content.

For prerecorded video either an alternative timgetdanedia or an audio track is provided that pteseformation for prerecorded
video only content. Prerecorded captions, captawagrovided for all prerecorded audio contentyimchronized media.

Audio description or media alternative: An alteimatfor time based media or audio description ef pinerecorded video content is
provided in synchronized media.

Captions (Live): Captions are provided for all laedio content in synchronized media.

Audio description (prerecorded): audio descripi®provided for all prerecorded video content in@dyonized media.

Sign language (prerecorded): sign language is geavior all prerecorded audio content in synchreshicmedia.

Extended audio description (prerecorded): whers@ain foreground audio are insufficient to allosgctiptions to convey the sense
of the video, extended audio description is proditte all prerecorded video content in synchronizestlia.

Media alternative (prerecorded): alternative fordibased media is provided for all prerecordedlaymized media.

Audio only: (live) an alternative for time baseddreethat presents information for live audio onbntent is provided.

3. The third guideline is adaptability, which sdlgat content should be presented in different wape following points should be
kept in mind.

Information and relationships: Information struetuand relationships conveyed through presentatian be determined
programmatically.

Meaningful sequence: When the sequence in whiclienbns presented affects its memory, a correallingasequence can be
programmatically determined.

Sensory characteristics: Instructions provided doderstanding operating content do not rely onlysensory characteristics of
components.

4. The fourth guideline is about being distinguldkamaking it easier for users to see and heateotnThe following points need to
be kept in mind.
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Use of color: color is not used as the only vise&ans of conveying information, indicating an attiprompting a response or
identifying something visual.

Audio control: If only audio on a web page playsoaoatically for more then 3 seconds, a mechanisne&led to pause or stop the
audio.

Contrast: The visual presentation of text and insagf@ext has a contrast ratio of 4.5:1.

Resize text: Except for captions and images of text can be resized without assistive technolggyo 200 percent.

Images of a text: If the technologies being usedazzhieve the visual presentation; text is usqorésent the information, rather than
images of a text.

Contrast (enhanced): The visual presentation dfaes images of text has a contrast ratio of at [@dl.

Principle 2: Operable

1. User interface components and navigation musipleeable.

Keyboard: Enable all functions to be available fréme keyboard. The functions of the content shdagdoperable through a
keyboard.

2. The next guideline is to have enough time. Ri®wisers enough time to read and use content.ollbeving points should be kept
in mind.

Turn off: The user is allowed to turn off the tihmait.

Adjust: The user is allowed to adjust the time timi

Extend: The user is warned before the time expires.

Real time exception: The time limit is importantdaxtending it makes the activity invalid.

20 hour exception: The time limit is longer thanizfurs.

Pause, stop, hide: For any moving blinking or drglinformation that starts automatically, last®rm than five seconds and is
presented together with other content, there igehanism for the user to pause, stop, or hide it.

Auto updating: For any auto updating informatioattstarts automatically and is presented togethir ether content, there is a
mechanism for the user to pause, stop, or hidewira the frequency of the update unless the apttating is part of an activity
where it is needed.

No timing: Timing is not an essential part of theeiet presented by the content, except for nonantefe synchronized media and
real time events.

Interruptions: can be postponed or suppressedebysar

3. The guideline that follows next is concernedw8eizures. Do not design content in a way thdtoailse seizures.

Three flashes or below threshold: Web pages deortiin anything that flashes more then three timesy one second period.
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4. Navigability is the fourth guideline under tlsisction.

Bypass blocks: A mechanism is available to bypésskb of content that are repeated on multiple pedpes.

Page titled: Web pages have titles that describie twr purpose

Focus order: If a web page can be navigated andatwgation sequences affect meaning or operatiearéble components receive
focus in an order that presents meaning.

Link purpose: The purpose of such link can be deteed from the link text alone or from the link tetogether with its
programmatically determined link content.

Multiple ways: More than one way is available todte a web page, within a set of web pages.

Headings and labels: Headings and labels desaijie and purpose.

Focus visible: Any keyboard user interface has p @faperation where the keyboard focus indicator be seen.

Location: Information about the user’s locationhwita set of web pages is available.

Link purpose: A mechanism is available to allow plepose of each link to be identified from linkt@lone.

Section headings: Section headings are used toiasgthe content.

Principle 3: Understandable

Principal information and operation of user integfanust be so that it can be understood. 1. Theduideline is readability. Make
text content readable and understandable.

Language of page: The default human language of gage can be determined programmatically.

Language of parts: The human language of eachgassghrase in the context can be programmatideligrmined.

Unusual words: A mechanism is available for idei specific definitions of words or phrases usedn unusual way.
Abbreviations: A mechanism for identifying the ergad form or meaning of abbreviations is available.

Reading level: When text requires reading abilityrenadvanced than lower secondary level, supplexheahtent or a version that
does not require more advanced reading ability semondary level is available.

Pronunciation: A mechanism is available for idgmtify specific pronunciation of words.

2. The next guideline is predictability. Make wedgps appear and operate in predictable ways.

On focus: When any component receives focus, i$ @oa@ble a change of content.

On input: Changing the setting of any user intexfeemponent does not automatically cause a changmntent.

Consistent Navigation: Navigational mechanisms #natrepeated on multiple web pages within a setetif pages occur in the same
relative order or each time they are repeated.

Consistent identification: Components that havestirae functionality within a set of web pages demiified consistently.

Change on request: Change of context is possiliyebgruser request.

3. The third guideline is concerned with input sBice--Helping users avoid and correct mistakes.
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Error identification: If an input error is detectele object of the error is identified and desedibo the user.

Labels or instructions: Labels or instructions ar@vided when content requires input from the user.

Error suggestion: If an input error is automatigaletected and suggestions for corrections are kntive same are provided to the
user.

Error prevention: For web pages that involve leg@inmitments or financial transactions for the ugleat modify or delete user
controllable data in data storage systems theviitig features are available-

Reversible: Submissions are reversible. Checketh Baered by the user is checked for input eandsthe user is allowed to correct
them. Confirmed: A mechanism is available for rewrey and correcting information. Help: Context tala or sensitive help is
available.

Principle 4: Robust

Content must be robust enough so that it can leeprdéted by a wide variety of user agents includisgistive technologies. The
guideline to be kept in mind here is compatibilitigh current and future user agents.

Parsing: In content implemented using markup laggselements should have complete start and esd ttegy should be noted
according to their specification and should nottaomany duplicate features.

Name, Role value: For all the interface componémésname and role can be programmatically detedmiSeates, properties and
values that can be set by the user can be progracathaset.

WAI

WAI has published an updated user agent accesgigilideline UAAG 2.0 working draft with changes @nsure that “the user
interface is operable” and glossary sections. UA@€lines how browsers, media players, and other agents should support
accessibility for people with disabilities and wavkh assistive technologies.

The document provides guidelines for designing agents that lower barriers to web accessibilitypople with disabilities. User
agents include browsers and other types of softivateretrieve and present web content.

The UAAG guideline is based on the following pripleis.

Principle 1: Comply with applicable specificaticausd conventions.

Principle 2: Allow or enable programmatic access.

Principle 3: Perceivability--The user interface aottent must be presented to users in ways thgtdin perceive.

Principle 4: Ensure that the user interface is aiplex.

Principle 5: Ensure that the user interface is tstdadable.

Page | 110



Accessibility and open source technologies

A web browser provides a uniform user interfacelifterent types of websites. This interface shdoédmade accessible and more
interactive. This is a goal which has not yet baehieved. A universally accessible browser needdifioations, and additional
functions.

Although there are open source and free softwamgpooents, their use and integration is complex ime#hey have been developed
in different diverse environments. They follow sfards and rules not in accordance with the webrefbee, to solve these problems,
several activities have been initiated that airbwaliding the capacity of open source software febvaccessibility. One such activity
is the development of adaptable multi interface mmmicator (AMICO): WEB, infrastructure that enablefficient reuse and
integration of open source software componentstimoweb environment. The main contribution of AMDCWEB is to enable the
syntactic and semantic interoperability between wetension mechanisms and a variety of integrati@chanisms used by open
source and free software components. The desigasisd on experience in solving practical probleiinsresopen source components
have been used.

Open source, free software, free open software §Q@8 free libre open source software (FLOSS) dralternative names for
software that is created by open collaborative canities. “Free libre” indicates “free” as in freedor free speech. FLOSS may
have a purchase price but a user is granted sdueedoms. They are:

1. Freedom to run the program for any purposeh2.ffeedom to study how the program works and &pai to one’s needs. Access
to source code is a precondition. 3. The freedometlstribute copies. 4. The freedom to improve ghegram and to release the
improvement to the public, so that the whole comityurenefits.

The freedoms are enforced by using copyright acenBing laws to guarantee that the software willkbpt available for the
community and not be made proprietary property.r&lae many licenses with different levels of eoéonent with “free” licenses
being strongest.

Mozilla and Firefox
Firefox
Firefox is quickly becoming a choice for those rested in developing accessibility content and éheshing to access web content

in a more user friendly and accessible manner.

Firefox is a cross platform standalone web brovassteloped by an open source community that is aoated through the Mozilla
project.
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When describing Firefox accessibility, there are points that must be noted. The first is the asibddy of firefox itself as a web
browser. This includes the ability of the assistiehnology and browser to work together, the Uibalaif the browser interface and
the modifications for accessibility. Second, theviser and assistive technology must support thesadaility of web content that is
accessed by the browser. Firefox supports botletagsects of accessibility.

The Firefox browser interface is accessible forbasyd users and allows many accessibility custdmizaoptions, including
customizable user styles ( for setting font cotmmtrast, size, etc ) and high contrast, larget ghemes. Firefox also supports the
accessibility features built into web content wiuised with up to date versions of the screen reader.

Open Source Accessibility

As an open source project, Firefox is shaped andldped by members of the community. Anyone cartrimrte to make Firefox
better. The needs and wants of the community gmesented by the product. This means that acchiysibiprovements tend to be
implemented by the users. The accessibility proggdtiozilla, which coordinates the accessibilitjoes across many open source
projects, has community members that write codeFHoefox accessibility as well as accessibility estp and individuals with
disabilities who all contribute to making Firefoore accessible.

Because of the open source nature of Firefox aedldalge body of contributors, accessibility hasrnbe®d continues to be
implemented very quickly. Traditionally, screendenaccessibility has been available mainly througimg Internet Explorer on
Windows. This meant that new accessibility featwese only made available in new versions of Ireeiaxplorer and only if they
were implemented into the browser. As of now, salvassistive technologies (JAWS, Windows-eyes, Zoain text) are available
for use with Firefox.

As a result of the open source nature of Firefgsjstive technology support for Firefox is muchieatr developers to implement
than with other browsers. Because Firefox is ascpmatform product, it can be made available fareasibility on other operating
systems. There are already several accessibityfes, tools and extensions for Firefox on Manouki and Unix operating systems.

Accessible browser technologies

Although the quantity of multimedia content hasr@ased tremendously over the last few years, padpbdehave limited or no vision
have not been able to access, see and use thentont
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A new multimedia browsing accessibility tool enabpeople who have visual handicaps a greateryahiliaccessing online content
through a browser, similarly to a sighted persdngia mouse.

For example, if a visually impaired person wantsview a streaming video, he can select the playohuby simply pressing a
predefined shortcut key instead of searching irctirgent for buttons that control the video.

Users can also control the volume of an individe@lirce in order to listen to different sound sosiraéthout losing track of the
screen reading software due to the sound of a vifl@ocontent creator wants to add a voice spéech video, he can write a text
script as a piece of metadata. The tool adds tloéo adescription by using a text-to-speech engingerg@ are plans to use this
technology to include enabling flexible audio speedtrol and contributing the work to an open seutevelopment project.

How does the technology work?

Usually people who are visually impaired browse walges using screen readers like JAWS or a voigkleth browser like the IBM
home page reader. However these tools are nottabfandle multimedia applications. Visually impairasers cannot see the
multimedia control buttons that appear on the stradding to the problem, the default audio ofrasshing video starts to play after
the page is loaded, interfering with the synthekiassistive voice coming from the screen readirfgveoe. Additionally most
multimedia content works only with a mouse rathamt a keyboard making it difficult for people whe aisually impaired to use
multimedia content.

IBM Accessibility Internet Browser for Multimedia si built on top of the Eclipse Rich

Client platform and works as a standalone appbcatihen a user opens a web page, the tool analyzesultimedia content on the
page. Then the tool lets the users control theimettia content by letting them play, stop, or paihsevideo, control speed, volume
etc by using simple shortcut keys.

There is also a function to provide an alternatesd based interface for the content based on XMtadtata. The tool uses metadata

to reorganize or simplify the original content. fdugh metadata must first be created, once cretitedsites usability increases
significantly.
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Multimedia content is meant mainly for sighted gsevho use a mouse. Therefore, it is difficult talerstand the content with a
voice interface or to control it using a keyboard.

This tool also has the feature to provide audiacdesons to movies based on XML metadata by useng-to-speech engine. The
tool can work with screen readers (JAWS or Windgws2 by allowing it to speak and can also work aslftalking browser.

Accessible widgets

Accessible widgets should be able to have devidepgandent behavior and not only support actiorautiir the keyboard. One must
use where needed the most generic event handlgsibfgod-or example, take a widget where the dowowakey selects an element in
the widget. The selection needs to be identifietth wispecific style. Instead of modifying the stgfehe element when executing the
down arrow key event, focus the item from the damow key event handler and change the style ¥o&@s event handler. If this is

done and the focus is set from a means other tiekeyboard, such as a voice input system, thangtid properly set and does not
depend only on keyboard actions.

When keyboard navigation is implemented for actéssvidgets the best solution is to copy the bebrasf the operating systems.
For example, the right and left arrow keys are usezkpand and collapse nodes in a windows tregaand the up and down arrow
key move between the nodes in the control. It isaimays possible to copy the operating systemrowber behavior because the
widgets may not be able to capture the necessats. liReople from the industry are working to crematdyle guide to describe the
navigation and behavior of web widgets. When itampleted, the style guide will be provided to ogenrce. The style guide will

try to overcome the differences between the opegaystem and provide a generalized solution fdr eemponents.

Within all widgets the interaction between keyboardl mouse is important. Users may switch betweamgiuthe mouse and using
the keyboard at any time. Therefore, while creathng widget one cannot think of only keyboard olyamouse use. The widget

component will need to store information aboutt¢heent item in focus. It is also more useful taqga the keyboard event handler on
an owning object in the component hierarchy or ordéher than let the actual element generate thatefor example, on the table

element rather than on each td element. This ib¢tter way of doing it; although the event hangievides information on exactly

what element generated the event, it is often e&sigse the stored point as reference.

A component supporting both mouse and keyboardusiklly have both onclick and onkey events. Thdidnhandler must include
steps to update the point of action or regard abahy keyboard actions after onclick will contirtaevork.
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Trapping key events: When keyboard navigation iadpdesigned and set one must first determine wizeteap the key event. It is
best to trap the key event as high as possibleisadhe event object to determine actual sourtieeogévent and execute the necessary
action. This method does away with the need to ad@y handler to each individual element. Onceewent is handled by the
component, it will stop that event from being passe to other elements.

Tab index and focus: When navigation is done thinaihg keyboard it is important for the element isatavigated to receive focus.

The focus should not be set through CSS- Calldbad () method on the element. Styling can be ts@uprove the visual focus or

execution but it should not replace actually sgtfocus on an element. A screen reader will ongaggnformation about the element
when it receives focus. The tab index value is usqatovide direct focus to an element. The taleinfikature can be used to include
additional elements in the tab order and to segnaramatic focus to them.

When designing or adding support to the keyboardgation, assume the widget as a component. Th&eaghis used to navigate
from component to component on a page and theartber and other keys should be used to navigatémibhe component. In a tab
index, only one element at any time should hawvabartdex equal to zero. This feature allows the ts@avigate into and set focus
within the component using the tab key. After tiie onkey events should be trapped and the arrgw k®ed to navigate within the
elements of the component. All the elements withe&n component that are able to receive focus mas l tab index equal to -1.
Where an element, during programming, is given $otlue tab index value is changed from -1 to Othedab index of the previous
element with focus will be changed from O to -1isTwill make sure that only one element within toenponent is in the tab order of
the page and the element with tab index=0 is thment that is currently in focus.

Add ARIA Information: The accessible rich interragiplications roadmap is being developed by W3C Afatessibility initiative
(WAI) protocols and formats working group. Role astdte information is being created by the groug aill be added to provide
semantic information about user interface compandBtowsers will then translate this role and statermation into accessibility
api for the platform that is being used.

Assigning Roles: The tab index is used to providghbloard focus or to allow programmatic focus toohject. When a tab index is
added to an element the element will now be indudehe accessibility hierarchy of the Firefox Wweer. Information on elements in
the accessibility hierarchy will be provided toiagge technologies.

Providing hierarchical information: To enable Faefto correctly place the parent child relationsbgiween objects and to send this
information via an accessibility APl to assistivextinologies, the best method is to create compsneran orderly way. When
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creating a menu bar, it is best to have comportbatsmake up the menus and menu items of the manarb children of the menu
bar. Also menu items should be children of the egnnenus. This order allows firefox to provide mémiormation to the assistive
technologies and lets a screen reader speak miorengtion about the menu, like menu open, filemite of x when the user opens
the menu.

Using presentation role: Although one uses CS$afmut, tables are still used to arrange elememnts page. Entering information in
tables can easily confuse the hierarchy of the corapt. Therefore, if tables are to be used, theylm marked with a role of
presentation to eliminate them from the hierarchy.

Assigning states: While identifying the role of thilget, the state of the widget must be identifed updated. The initial state is set
within the widget template, as the state changesgluser interaction with the widget the state niesupdated.

Create ALLY Subclass to support high contrast/insagié mode: When creating new widgets do not us8 6&kground images to
present information. Instead use real image elesnent

DHTML and Javascript web applications

JavaScript is one of the most popular scriptingyleages on the web. One of the main reasons foighis high interactivity for
websites and the fact that it can work on all brens's

DHTML means dynamic hyper text markup languages & term that combines methods of making interactieb pages. It consists
of a combination of HTML, CSS, and JavaScript. $orgt combined with HTML code results in the creatof DHTML. It is good
for many reasons to use JavaScript. It is simptk a&nthe same time most powerful and makes the iteeppealing to visitors.
JavaScript works on all major web browsers likednét Explorer, Firefox, Safari, Opera and Chrome.

One task that is not done with JavaScript is frgifRLs. This is because sometimes search engime®icaee JavaScript rendered
URLSs. This problem usually comes up in navigaticenms.

A website’s navigation must be SEO- friendly. If ML, CSS, and JavaScript are combined properly foHI ML navigation menu,
all navigation will be 100% SEO friendly.
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JavaScript/DHTML Capabilities:

1. Interactive text layout: changing elements anwleb page as visitors work down them. Expand i@k thks, adjustable windows
etc.

2. React to visitor actions: Loading a new web pgagexample clicking on an HTML element in a page.

3. Create cookies: Cookies store a little informraton a visitor's computer. Cookies can recordviBgor's and customize their next
visit according to their preferences.

4. Analytics: Track visitor’s to the web site fasauin SEO improvement.

The reasons to use JavaScript/DHTML are:

1. When you want visitors to your web site to hawgsually engaging user interface and a dynanak bnd feel.
2. When you need a high degree of interaction sifasis with your web site.

3. When validation is needed of information coketbn a web form.

4. When boxes are needed to pop up for problertsadad confirmation of visitor’s actions.

5. When you want the website to do more to help yosiness.

The possibilities and limitations of HTML
Possibilities of HTML

From presenting to reprocessing and interactionylHTS meant to give users reasonably attractiveepand also to support a very
simple level of interaction through forms and hyiés. The application logic supported by web brersson the level of HTML
pages and scripts is relatively simple. Applicasiatesigned for the web place their processing ersénver, storing information in
databases and using the web browser as a merewonlthe server’s information. This enables theafsaore advanced server side
facilities for security, processing and connecyivivVhile dynamic HTML makes web browsers a moreaaed interface capable of
animated views of information, the form remains th&n way for users to manipulate information amglit new information. Some
web browsers let users edit HTML and send it baaké server, but the editor is a separate apjaicased only for editing HTML.

HTML & XML processors tend to treat the text thegeive in different ways. While both the processessl a document from start

to finish, HTML processors read HTML documents gsiiTML specific understanding. HTML parsers areltowith only one goal
in mind--To read HTML, whether the parsers enalihesbrowser to view the document, retrieve infoiorafor a search engine, or
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processes some information like feeding a shoppgent information, HTML parsers must know a lot@bdTML’'S vocabulary,
including information and a complex set of rulelspat which element does not read tags, how to pipead elements when end
tags are omitted and rules for dealing with sono&yrelements.

For instance, the real purpose of a META elemedefted in an attribute and that purpose may @rfae the parsing process for the
rest of the document when things such as chareaottings are declared. The input element in the saayeuses a rule or value to
define its true purpose. It would need processmiseep track of a large amount of information togasss a form correctly if input
elements are nested, so nesting of input element®ti allowed. Therefore HTML parsers are tightbntted to their particular
applications applying processing rules that maksedo their particular application.

For example, search engines discard all markupdaous on text except for META elements which pdavkeyword information.
Browsers need to collect as much information asiptesfrom the parser, but they apply their owresuhs to how markup transforms
into document structures.

Limitations of HTML

While HTML does a good job formatting web pagesdaplay, its weaknesses lay in its capability up@y all the features that a
user seeks in an information application. Parisds$ lof these weaknesses are searching, site nmaeagand link management.

The structure of HTML is meant to format pages.réhe not enough structure in HTML for the procegsineeds of an information
application. HTML does not have the capability &dide new structures by defining relationships lestwclasses.

Mouse over menus

Dropdown Menu Features

Easy installation and customization: dropdown mearameters can be tuned manually or using delier.tThen add several rows
of code written within a HTML page. The menu isdga

JavaScript API: JavaScript APl is used for dynaahianging of items, (text, link, icons and even wdlial style).

Making a drop down menu active/inactive, additienmioving of items, getting information on any merstdmenu, and items.

Cross frame menu: Cross frame mode allows oneitd fuli featured menus on the pages that use fraased structure.

Keystroke support: One can control the menu froenkigyboard.

AJAX Menu: This technology allows data to be loadledn the server to the submenus.
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Popup Menu: Creation of contextual menus for orzeep.

Smart Scrollable feature: When the submenu is fdhga the visible area of the page the submenilbeibutomatically decreased.
Sound support: One can add sound effects to alureeants, menu mouse over, button click.

Search support: A search bar can be added to the.me

CSS JavaScript menu: menus can be built basedscadiag style sheets.

Objects overlapping: Sub menus drop down oveihallabjects of the page.

Filters and traditional effects: Those effects withke the menu look more attractive and stylish.

Individual styles: Create individual styles andigigghem to any sub menu and item.

Moving menu: A mouse is used to move a menu asia wsndow.

Floating menu: When the page is scrolled the drepdmenus remains visible. The menu can float onerar two coordinate axes.
Multilevel dropdown list and multicolumn DHTML mersgript: There can be multilevel menus. Create asymows of the menus as
necessary.

Ways of showing sub menus: Submenus can be shofauinvays. From left to right and also from ledt ight + upwards. From
right to left and also from right to left + upwards

Image based navigation: Use images for icons, lrackgls of submenus and items.

Orientation of menus: Create both horizontal amticed menus and submenus with any amount of menume page.

Any HTML Code: Insert any HTML code inside the ddogvn menu item, be it a form or a picture a frarbgct or a text.

Fonts, Borders and Background colors: Use any sacggont, any color, and size and font decoratoreate any available type,
thickness, and color of a menus frame. Choose aloy for background of submenus and items.

Separators: Create separators using own picturesasd alignment.

Calendars
The following features are available on a Googlerudar.

1. Share your schedule: Friends, family and colleagcan see the calendar and also the schedulettieas have shared with the
user.

2. Get the calendar while on the move through tlebila version of Google’s calendar that is madeth@ small screen; it can
connect to the mobile’s built in calendar, so thatcalendar can be accessed even when a pensoinastheir desk.

3. Never forget an event: Customizable remindeepla person constantly informed of their schedilperson can be notified by
email or can get a text message sent to his mpboee.
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4. Send invitations and track RSVPs: Other people lze invited to events on a person’s calendarsSumn RSVP to events by
email or through the Google calendar.

5. Synchronize with desktop: The events can behspmized with Microsoft outlook, Apple iCal, and ktha Sunbird and the
calendar accessed.

6. Work offline: Even when there is no internetess; a person can view a read only version of dlendar through offline access,
no matter where they are.

All these services are free.

Expandable list items

If there are a lot of content-entries, catego@s] sidebar information, a web page may look aletteThe way to solve this problem
is to make the list expandable and collapsible.&thoad from Bleeding Ego based on JavaScript islsitgpmplement and works
well.

* Expandable listmenu script Author: Daniel Nolatpt// www.bleedingego.co.uk/webdev.php

1. Upload listmenu.js to your server. Copy themdrito a new file with a text editor and save $kapt as listmenu.js. Upload the
script to a location within the public directoryy$ur server using an FTP Program. (A copy of tirgpscan also be found at
Bleeding Ego)

2. Add a script reference line to the header of yodex or archive template. In the header seaiahe template in which you want
the expandable list menu to be used, add thedi@eript="http://www.your_web _site.com/path/to/listmu.js type=
“Text/JavaScript”></Script>

Replace the http://www.your_web_site.com/path/thwhe actual paths on your server to the listmyerthat was uploaded to the
server in the step above.

3. Insert your list into your template or documesiing the following structure.

<ulclass= “treemenu”>

*<a href="#"> top level item</a>

<a href= "">list item</a>

<a href= "">list item</a>

< a href="">list item</a>

<a href="">list item<list item</a>

</li></ul>
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4. Add list menu style sheet elements to your sthilset. You can style their list by adding somé&estiements to the style sheet.
Refer to listmenu.css for samples of some css eiente add to the style sheet from Bleeding Ego.

Simulated widgets

Previous research into the development of usallealienvironment (VE) interfaces has shown thatyapg 2D Techniques can be
effective for tasks involving widget manipulatio’iso, physical props for manipulating these widgets provide feedback to aid the
user. However, it is not practical to require tlse wf physical props because of real world congsauch as cramped workspaces.
We observe empirical results from experiments wiZBeinterfaces used in 3D spaces have a greatemékl on effectiveness for
manipulation tasks.

A number of novel techniques have been used toastipgeraction in 3D space. Glove interfaces allbw user to interact with the
environment using gesture based commands. Lasetepaechniques provide menus that float in spadeoint of the user and are
accessed using either the user’s fingers or a 3bsmdt is difficult to perform precise movementishwthe interfaces. This is due to
the fact that the user is pointing in free spacisaut the aid of anything to steady the hands.

Types of actions

A test bed has been designed and provides 2D vgidgetesting typical Ul tasks such as drag ang dmoanipulating slider-bars,
pressing buttons from within a 3D environment. Blgstem uses a virtual paddle, registered with asiphypaddle prop as a work
interface for manipulating 2D interface widgetshintthe VE.

Widget representation

In previous studies all the shapes manipulated @BreEven though the shapes had a 3D bounding wwhemdetecting collisions, a
2D shape was displayed to the user. This was deeélmore for applications where a physical surfeas present than those where
no physical surface was present.

Simulated surface constraints

The superiority of the passive haptic treatmentsr dhe non-haptic treatments from previous expeartseads us to analyze which
aspects of the physical surface accounted foupesority. The presence of a physical surface(dyides tactile feedback felt by the
dominant hand index fingertip. (2) Provides hap éssibility for Developers: Simulated widgets
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Previous research into the development of usallealienvironment (VE) interfaces has shown thgtyapg 2D Techniques can be
effective for tasks involving widget manipulatiollso, physical props for manipulating these widgets provide feedback to aid the
user. However, it is not practical to require tlse wf physical props because of real world congsauch as cramped workspaces.
We observe empirical results from experiments wiZBeinterfaces used in 3D spaces have a greatmékl on effectiveness for
manipulation tasks.

A number of novel techniques have been used toastipgeraction in 3D space. Glove interfaces altbw user to interact with the
environment using gesture based commands. Lasetepaechniques provide menus that float in spadeoint of the user and are
accessed using either the user’s fingers or a 3bsmdt is difficult to perform precise movementishwhe interfaces. This is due to
the fact that the user is pointing in free spacisout the aid of anything to steady the hands.

Types of actions

A test bed has been designed and provides 2D veidgetesting typical Ul tasks such as drag ang drnoanipulating slider-bars,
pressing buttons from within a 3D environment. Blgstem uses a virtual paddle, registered with aiphypaddle prop as a work
interface for manipulating 2D interface widgetshintthe VE.

Widget representation

In previous studies all the shapes manipulated @BreEven though the shapes had a 3D bounding wlemdetecting collisions, a
2D shape was displayed to the user. This was deeélmore for applications where a physical surfaas present than those where
no physical surface was present.

Simulated surface constraints

The superiority of the passive haptic treatmentr dhhe non-haptic treatments from previous expartseads us to analyze which
aspects of the physical surface accounted foupesority. The presence of a physical surface(dyides tactile feedback felt by the
dominant hand index fingertip. (2) Provides hafgedback felt in the extremities of the user, sygagimovements in a similar way
to moving the mouse resting on a table top. (3)sBams the motion of the finger along the Z aXishe work surface to lie in the
plane of the surface. This makes it easier foraugemaintain the necessary depth. In order tewfitiate between the amounts each
of these aspects influence in performance, a carmieplamping is introduced. Clamping involves impw a simulated surface
constraint to interfaces that do not provide a ma&yswvork interface. For example during interactigrhen the real finger passes a
point where a physical surface would be, the virfirger is constrained so that the finger tip r@maintersected with the work
surface. Movement in the X/Y plane of the work aod is unconstrained. Only the depth of the virfurger is constrained. If the
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person presses the physical finger past a cergthdthe virtual hand pops through the surfacd, iarregistered again with the
physical hand.

The feedback felt in the extremities of the useradying movements in a similar way to moving thr@ise resting on a table top. (3)
Constrains the motion of the finger along the Zafithe work surface to lie in the plane of thfate. This makes it easier for users
to maintain the necessary depth. In order to diffeate between the amounts each of these aspdicisnice in performance, a
concept of clamping is introduced. Clamping invelumposing a simulated surface constraint to iate$ that do not provide a
physical work interface. For example during intéiag when the real finger passes a point wherbéyaipal surface would be, the
virtual finger is constrained so that the finggr temains intersected with the work surface. Movane the X/Y plane of the work
surface is unconstrained. Only the depth of theuairfinger is constrained. If the person pressesphysical finger past a certain
depth, the virtual hand pops through the surface,isiregistered again with the physical hand.

Accessibility in dynamic content on the Web

The dynamic accessible web content plan dwells henaccessibility of dynamic content for people wilisabilities. The plan
discusses the technologies to map controls andieteraccessibility API, including custom control$ie plan also highlights new
navigation techniques to mark common web structasemenus, primary content, secondary content,dvanformation, and other
types of web structures. These new technologiebearsed to provide accessibility to the disabledhe web.

Problems of HTML
Accessibility with traditional HTML has a number mfoblems that make it difficult to support dynaroantent.

1. Accessibility is dependent on isolating semantrom both content and presentation informatioxtrd€ting this semantic from
today’s HTML content is not reliable. 2. HTML allewcontent to be repurposed for presentation formgatvithout providing a way
to convey this information. 3. HTML, when combineith script and CSS may be repurposed to creatardi;mcustom component
without the ability for the author to convey thisfarmation to the native accessibility architecturd. HTML cannot attach
meaningful meta data about document structures.

Requirements

A technology must

Allow for discovery of custom Ul components througle use of semantic web technologies
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Support today’s accessibility architectures

Allow for separation of content and presentation

Allow for passive monitoring of the application by assistive technology

Leverage new W3C efforts to solve the problem.

Be light weight in order to see uptake among HTMthars.

Be scalable, i.e. make simple things easy and a@nthings possible.

Be internationalizable; guarantee user agent stipjpadiront.

Solution

The authors do not have the ability to provide ghaper accessibility information in the markup tggort accessibility APIs on the
target platform. The problem is not only limited id ML but also extends to SUG. Declarative markupl$ address some of the
issues. Work is being done on XFORMS and XHTMLdd accessibility features through declarative maridithe language.

There are new rules and arrangements for keyboargsfand semantics to support platform accesysiBiitls. Adaptive technologies
that need to provide alternative access to compéex interfaces, authored through HTML, do not krateut the semantics behind
specific portions of the HTML document. Each platfioaccessibility APl has the idea of a role for Gabject. This is so for
Microsoft active accessibility (MSAA), Java accéddy API, the Gnome accessibility toolkit, etc.oTadd this information,
namespaces are used to pull in the role attribota XHTML2 and a value is given from GUI role taxony.

As this is dynamic content, the state of these repurposed objects will change. The WAI Accessdbites and adaptable properties
module provide the common accessible propertiedateéo support the accessible state or propertynmdtion provided by the
platform accessibility API defined previously. Weed to use namespaces to extend HTML to get tfaemation.

All the adaptive technology solutions, such aseetmeaders and onscreen keyboards, need to knotoljeat currently is in focus.
For example, a user might want to insert text thi current object with focus, or announce infoiorabout the object that is in
focus. HTML 4.01 and XHTML 1.x limit script authots only being able to provide focus to form andhar elements. However,
the document object model specification allowse#diments to receive events including keyboard evditis means that HTML by
design prevents script authors from making all HT®lements keyboard accessible. This makes the fuselo pages difficult as
gaining access to all elements means using thek&gplon desktop browsers. To solve this problem XHTMXx is being modified
with a feature from Fire fox and Internet Explat@define tab index for -1.

In addition to the common rules that are availabl¢he GUI role taxonomy, XHTML 2.0 has a collectiof common roles that
define relevant parts of a document for the purmdsecessibility. User agents may include devipaalents, such as key mappings
in the case of a desktop user agent, to navigateese sections of a document independent of thesite
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It will be necessary to describe how to interadhva document having a specific role. This is intgor when defining roles not
included in the common set previously specifieghibuld be able to describe Ul widgets and howteract with them. RDF is a way
for using data and provides a W3C standard basgeagh to represent this information.

Future opportunities of roles and semantic webrteldgy

Structured textual markup: Enhancing structurénefrharkup of a document including data tables.

Knowledge representation of web content: As a sdagnbenefit roles improves compatibility knowledgased services and the
semantic web. When accessibility and the semardlr ave integrated, accessibility advances.

Adding concept in the type of content for adaptatmthe user scenario: The more one understaruig #ie content, the better it can
be adapted for the end user.

XML Events and Handlers HTML is a device dependsmhttion. A disabled user when browsing a web padaced with a number
of problems. For example, there are a number atiorbe performed on a web page, and the disaldedfaces non informative
information provided by HTML'S intrinsic events. &hinformation provided is very device specific amon informative. For
example, what action does an event handler periiom@sponse to an onclick event? There may be thareone action that could be
performed. A disabled user would like to studydypgions and make decision.

Generating the correct mouse event is a problera.HAML working group is trying to solve these prais through XML events.
XML events provide XML languages the ability toegtate event listeners and associate event hamwdlrslocument object model
level 2 interfaces. The result is an interoperatdele of associated behavior and document levelupark

AJAX

Recently, there has been a lot of interest in usidgX for building web applications. There are magwvantages in using AJAX
forms. It is possible to create an advanced ugerfate that does not refresh the page for eveapgd made by the user. It is also
possible to improve the workings of complex forms.

Inexperienced web users have problems in undeiisigtioe traditional way of posting form data. Ttesspecially so when pressing
the “back” button after submitting the form makée tbrowser display a warning message that the fertmeing resubmitted.

AJAX forms require more from the client than traafal forms.

1. JavaScript has to be enabled. This means thairceérowsing devices like certain mobile termgahd lynx cannot be used.

2. The browser has to support XML Http Request €b{er similar). At present this is available on M@, Firefox, Internet
Explorer and Safari.
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These requirements are not a problem for most @gpins. However, there are some other problenerdewy accessibility. Consider
a simple AJAX calculator. Users who have screedeeawill not have a problem using the form. Howewehen they click the
(ADD) button, they will not know that the resultlva has been updated.

Improving Accessibility of AJAX Forms

1. Inform the user at the top of the form thateijuires JavaScript or detect JavaScript autombtiaatl warn the user that it is not
available.

2. Inform the user that the page is updated dyreicThis is especially important for users whe ssreen readers.

3. Make arrangements to receive an alert whennmdtion is being updated. This will help a user wes a screen reader.

4. Highlight recently updated areas for a shortiqoeof time. This will help sighted users who cdrert understand what has
happened.

Web 2.0 mashups

Mashups

Mashups are web applications that combine datacantent from more than one source. Mashups hawender of accessibility
issues and usability problems, like inaccessibteises, inconsistent keyboard navigation and uggigroblems.

There has been significant progress made by thesind in addressing the accessibility of Web 2.@liaptions through the
development of the W3C web accessibility initiatared accessible rich internet application spedibca(\WAI-ARIA).

Companies are now displaying content and data ¢irquublic service APIs, creating what is known poframmable web.” This
move provides an opportunity for application depehent through adding of all content called mash&gsirces of content and data
can be from web feeds, web services and screepiisgraMapping, photo sharing and video sharing isessare some of the
applications well suited for mashups.

Accessibility and usability study: QED WIKI

QED WIKI is a situational application builder. ll@vs a user to quickly mash data and content feonariety of sources on the web
into a user interface (Ul) for a particular purpo§e illustrate, an emergency response team magalgeeffects of a natural disaster
would need to create a situational application aomp various factors, weather predictions, direas to hospitals, and handing out
medical supplies on a map of affected cities anght®rhoods. Such an application must be creatednratter of hours and will be

used for only a short duration.
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Combining data and content from several differeabwsources and local resources into a single webdbaser experience presents
several accessibility and usability challenges,chlapplications like QED WIKI must address. Thes:ar

1. Content pulled from two remote web services maghed into one situational application, could hawaflicting accelerator keys,
tab ordering, identifiers, etc.

2. Content from a remote web service when intedri® a situational application could make theruserface inaccessible.

3. Content from a remote web service could trap foszis.

4. Content from a remote web service could changeway that makes the situational application satidinaccessible.

5. Reuse of the situational application Ul compadseas widgets could lead to conflicts among comptsevritten by different
developers.

6. Widgets that pull content from different webaesces may have different interaction levels.

7. The layout of widgets could be affected by gizamd styling of content from remote services legdo layouts that are difficult to
view.

8. Content provided by a remote service may na@ui@ble for local users.

RSS Feeds and Accessibility

Really simple syndication (RSS) aggregators, fesatlers, and blogs, are now on web sites and nensssall over the world.
However, it is not very easy for people who arealdied, especially those with vision loss, to acdbssnew technology using a
screen reader, such as Windows-eyes or JAWS.

The American Foundation for the Blind (AFB) didtady to identify the problems faced by visually id¥aged people using JAWS
V5.1 & ALUA 540 Satellite Braille display, two pofar assistive technology products that provide se€de information on a

computer screen. AFB looked at how easy is it feoge to read and subscribe to blogs that are ér@tyjuupdated through RSS.
Known as RSS readers, feed aggregations, or feelkrg these programs check for, download, anchimgaew content from blogs

and news sites defined through RSS. For evaluaAé® looked at five well known RSS readers inclgliBloglines, Feedster,

Newsgator, Feeddemon and myYahoo!

AFB’s evaluation revealed a lack of comprehensio@-o information meant for novice bloggers. Magtiotials assume that users
are able to access and see the instructional dmsgrapplications, and web pages. Text explanatiegre few. Also, there were

instances where help sections weren’t useful bectusy gave mouse instructions instead of keyba@stiuction and described

buttons using visual descriptions that were nofulder screen reader users.
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The most serious accessibility issue around blagjifg services is the inability to create user aot® This is due to automated
pictorial verification, which asks users to retyperds they have seen on screen. Visually impaissiisuare unable to complete this
task successfully. Also RSS readers were diffitmvork with, because of problems with inaccessibfermation, procedures, and
menu bars that were difficult or impossible to ascéVeb pages also have flaws. Improperly labedeg @lements and non intuitive
user interfaces make guesswork out of signing usdovices and can turn a basic task like ins@lénprogram into an impossible
task for a person with vision loss.

Accessible Folksonomies (Tagged Content)

A folksonomy is basically a taxonomy created by pleeple and for the people. A user community taggus types of content with
user created keywords. This concept is seen om@uof community driven sites. Some of the folksores on popular sites like
Technorati, Flickr, metafilter, del.ici.ous have ttame accessibility problems. They are:

Unstructured links: With the exception of technpratich of these menus was nothing but an unstedttoollection of links,
separated by only white space, or a non-breakiagespntity. Making these items a list would prowtgually disabled users with
more feedback about the number of links as wethasbility to skip the link.

Extraneous markups: Each of these pages usesanfaint of extraneous markup to achieve its goal.

Fonts were defined in pixels: As a result it waspussible to resize type as in Internet Explorer.

Lack of content: These menus requires a user tmkytview the page in order to find the relativepplarity of tags. There is no
additional context that will be used to determiogyarity.

Solutions

1. Use lists: Lists have become the structured efagaking a collection of links. Lists provide atidnal structure and can influence
accessibility.

2. Avoid inline style declaration: Assign a classtch LI element.

3. User relative font sizes: Defining font sizeem’s would allow users to easily resize type iy Browser. Fractional em’s are easy
to calculate.

4. Add content: It is a good idea to add each ®patative rank, to the title attribute of the amich

5. Consider alternate views: There’s no reason ttiatstandard folksonomy menu is the only way afcdbing or displaying the
popularity of tags. An ordered list sorted accogdio popularity would do away with some of the néadvisual clues.

Accessibility in wikis
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The field of accessibility has become vast and derypeople’s need for detail and specialisatios mcreased. This makes it
difficult to build accessible web pages, especiallyen knowledge is spread around blogs and columfkis may provide the
answer to this problem of gathering knowledge amgduaizing it. The following examples will illusteathis:

Scripting Enabled: This pertains to using scriptenable access for people with disabilities tessibat are difficult to access.

Global assistive technology: Global assistive tetbgy has been set up by abilitynet a UK Charigt $pecializes in technology for
people with disabilities. It is a collection of wggdd information on all points of assistive tecloggl It is a wiki that provides
information to users on hardware and software.

Project Possibility: Project Possibility is a commity project that creates opensource software éopfe with disabilities.

Codetalks: Meant for the developer, Codetalks isoarce of information that includes rich interngiplcation and widget
accessibility using accessible rich internet agion specification from web accessibility initiai (WAI ARIA).

Accessibility--Mozilla wiki: The Mozilla wiki docurants specifics around technical accessibility idicig WAI ARIA projects and
drafts for Gecko, a Firefox rendering engine.

Accessibility--Second Life Wiki: The Second Life éessibility Wiki is a resource aimed at end usesudhenting what accessibility
features are available in Second Life.

Blind Wiki: Aimed at blind contributors, Blind Wikdocuments information about accessibility, techgg| helpful tools, and links
for people with vision loss.

Application development with XUL

Application development with XUL

Introduction to XUL

The objective of enabling access for Firefox orpédkforms has implications far beyond buildingssglatform accessible websites.
Mozilla’'s advantage lies partly in a technologyledlXUL, which is a relative of XML and can driveer interfaces.

Although similar to HTML AND JavaScript, XUL has meobuilt in widgets and is used to develop stanaalapplications that are
not bound to a web browser. XUL is a favorite wstiftware developers because it is easy to use raoherstand. XUL has been used
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in projects like Firefox and Thunderbird. Now, anvieonment called XULrunner will allow XUL applicdains to run without being
bound to Firefox.

XUL has many advantages as far as accessibiligpieerned. WebAIM will be collaborating on a MaozilFoundation project to
include accessibility information in XUL documendet, create guidelines and develop an XUL accdggilshecking tool.
Accessibility Considerations

Since XUL replicates user interface components,ynisic interactions have to be re-mapped to ertbateusers with disabilities
are able to access and use the generated interfaces

Keyboard Access

Keyboard access is one of the most important nee#teep in mind as it has benefits to multiple g®wof users with disabilities.
Mouse-dependent scripting should be avoided.

Assistive Information

Users of assistive technologies often require audit markup to understand meanings and assocgtiat may be intuitive to visual
users. This additional markup is what is known ssistive information. Providing the additional infaation is easy, but is often
forgotten because it yields little or no visual mpa. Developers should remember to include alteenédxt, titles, form labels and to
test for the assistive information using assistéahnology.

Accessibility for XForms

Assistive technologies API for X forms is supporfemin Firefox3 (Gecko 1.9). The elements behaworX forms is done according
to the accessible toolkit checklist. AccessibleoXris can be obtained by downloading accessiblerdXigenabled build. For Firefox,
a user can directly download the “Trunk” build andtall XForms extension, which exists in the “XRlitectory of the build. X

Forms accessibility is implemented only on Trunkurlk builds are not stable and should not be ilestadn top of the Firefox used
for daily browsing. There are two ways to test Xnfcaccessibility. The first is to use assistivehteslogy such as a screen reader or
an accessibility testing tool. The second way isge a toolkit check list to check keyboard navayator X Forms controls.

AT API: Accessible properties
This section describes common rules for accessilpiioperties formed for forms control elements.

Name: It is formed from value of child X Forms labEement if the element does not have labeledioipate
Description: It is formed from value of child X Fos hint element.
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State: It is formed from model item properties wétance node that forms X Forms element is bounastiorm valid/invalid or
inrange/out-of-range states of instance mode.

Attributes: It redefines data type ARIA attribute.

Children: Mozilla X Forms implementation allows fiorcontrol elements to have child elements. This enak easier to form
accessible children from any accessible child efgmef form control element.

Form Control Module: Some of form control elemecas be represented in other ways by different wglgehe list of accessible
presentation for form control elements are-

1. Input: A key X Forms element to show and chahgeinstance data to which it is bound. The reptasiens of input elements that
are accessible are — text field, check box, datieepj calendar, day’s list, month’s list.

. Secret: This is meant for inputting password iamgdrepresented by a multiline text field.

. Output: This shows instance data to which tkeneht is bound; text and calendar are examples.

. Upload: This allows a user to select a file espnted by upload.

. Range: This allows the user to choose a vahra & certain range of values represented by slider.

. Trigger: It is represented by a button and adldlae user to make an action.

. Submit: It allows submission of selected instadata. It is represented by a button.

. Select: The user can choose one or multipleegalepresented by listbox and checkbox.

. Selectl: It allows the user to chose a singleevdExample are combobox, listbox, and radiogroup.

OCoOoO~NO UL WN

Additional elements can be used as child elementiset form controls described above. Some of they mot be accessible but they
have accessible properties for X Forms elementshibld them. They are: label, help, hint, aleringssage.

Screen Reader IT Interoperability

Screen readers are software programs that cowerinte synthesized speech and enable blind peodisten to web content. Screen
readers allow users to browse the web in many wHys.screen reader can read everything from tdgtmm, line by line, or the
user can use the tab key to move from link to IEBkamples are JAWS, Windows-eyes and Home PageeRead

Limitations of a screen reader

Images

Screen readers cannot describe images. The onlyawaseen reader can process an image is by retdinigxt in the document that
is an alternative to the image. If there is noralive text, then the screen reader cannot reachdaning of the image.

Visual layout
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The screen reader cannot view the whole page ssially abled person can. It reads the page ineatifashion, one word at a time.
Data table

As a screen reader reads in a linear way, it getfused by data tables. For example, listeningltrge data table with 12 columns
and 24 rows, row by row, by the time the 20th rewead the user will have forgotten the headingplomn 6.

Solutions

Screen reader users use their keyboard as their m@ans for browsing the web. This is an importasgect that developers must
consider. Some developers write programs that veoidk if it is accessed by a mouse. Keyboard inaibésy is the result of
JavaScript events that operate either through ticé& or the movement of the mouse. For example, ewgnt triggered by
onmouseover event will only work when the user nsavee mouse over that particular object. Thereisvay to access that type of
content using a keyboard alone without making agrattethod available.

Interoperability

Microsoft is creating a stronger and more forwaraking accessible technology in order to buildgitdl society that includes people
with disabilities. An improved interoperability meldfor assistive and information technology produatould present a range of
alternatives to consumers who are disabled.

An IT ecosystem is made of several components divatpan operating system with settings and progrédmatsare useful to people
with visual disabilities, hearing loss, pain initheands or arms, reasoning and cognitive probleftsessibility IT would also
include accessible applications, like a web broveset word processor and hardware. All these predwdt be manufactured by
different companies. For that very reason, IT ioperability is very important to achieve broad thiginclusion.

For Users

For users with disability, interoperability hitchean mean a troublesome experience; multiple assigtchnology tools behave
uniquely and need cobbling together of imperfedtittans that pose security and stability probleingproved operability can make
assistive technology products that can work witlvider variety of software programs, websites anriret tools. Improved
operability will allow customers to have controleswser interface including scrolling, selectingareging values and resizing.

From Developers

The IT industry has achieved its present level raéroperability through the use of four methodspdlars of technological
interoperability. They are:

1. Products: Involves design of products to beragerable with other products and services rightobthe box with no modification.
2. Community: Involves working with IT communitydluding partners, customers and competitors toldpvateroperable products
and solutions.

3. Access: Involves providing and gaining accegsdbnology through licensing of products, copytsgtrademarks etc.

4. Standards: Involves developing and implementidgstry standards and introducing them into préglaad services.
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Personalization

Multimedia documents, like textbooks, reference emals, printed materials, use techniques that peipple with disabilities to

access them. This includes people who are blindf, deard of hearing, physically disabled, etc. Pdisabled users have different
kinds of requirements. Therefore a personalizaipproach is needed where rich media documents adéied to the needs of an
individual reader.

Navigation

To solve the problems in navigation, a tourist guidas developed for a particular town. The guiddunted text, images, text
annotations on the maps, subtitling of videos. &heere also interface adaptations. An evaluatios egaried out with a number of
partially sighted, deaf and dyslexic users. Thiofaihg matters were investigated.

1. Personalization of intradocument navigationcstme.

2. Personalization of intra page navigation stmetu

While the users appreciated the features avail@béedegree, they wanted a number of improvemerdsnaodification. Aspects of
content and interface were to be modified.

Interaction

Customization of interaction leads to differenaeshie user interface as well as different strut¢twiews of indexes. Customization of
content will include insertion of sign language ead highlighting of text, alternative support fareen readers, reorganization of
layout etc.

Semantic triage

Access to and movement around complex hypermediaoaments which include the web is important fabadesign and usage. A
user should be able to access the web without affigutty. Therefore, designers and users alikecplagreat emphasis on

accessibility.

Accessibility becomes complicated if the user sually impaired. One way of making it easier fansually impaired user to access
information on web pages is to encode the meanirtgat information into the specific web page caneel. There are, however,
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certain problems with this approach. The main pobis that authors and designers will not separatedate semantic markup to
coexist with XHTML as it is unnecessary.

In recent times, web page design involves a sdparaf presentation, metadata (XHTML) and inforroati However, this is not
enough to provide trouble free access to visuallyaired users.

Consider, for example, cascading style sheets Zedda web site. This is a recent model which inetuthe application of current
standards of web and separation of presentationcantent. However, this is not accessible to vigumhpaired users as the
information is presented in an order accordindi®designer and not the user. Visually impairedsusgeract with these systems in a
serial manner according to audio input as comptodtie opposing form of visual input. For the vigpampaired, content is read
from top left to bottom right, with no scanning asldw progress. Therefore, this puts the visualipaired at a disadvantage, as they
have no idea which items are menus, what is thietsire of the page layout, what is the amount otexat and where is the focus of
information. Any meaning contained in the visuagentation is lost.

Even though CSS concepts look as though they haveaaing with respect to information presentedietiieno way of relating this
to the user because of lack of machine interpretabmantics. Therefore, the challenge is to seedsmmantic information can be
built into general purpose web pages without altethe page’s design vision, so that the infornmaigoavailable to visually impaired
users.

Accessible javascript toolkit

As applications are getting increasingly complebtidd, a number of toolkits have been created &berthe process easier. Many of
these toolkits do not address accessibility. DGs)@ni open source JavaScript toolkit for buildindp\2€0 interactive applications that
incorporates accessibility issues.

Overview

The objective of DOJO is to enable quicker buildaigcomplex web applications. The toolkit has astadztion layer for the coding
difference between internet browsers. A core sé@@JO widgets is being written for the 1.0 releddds is the dijit component of
DOJO. The objective is to provide standard API$witstandard look and feel. A primary issue isrtivigle customization using CSS
support for data integration internationalizatior @ccessibility. To achieve these goals, the tadebeen modified. The options are

Page | 134



few when creating widgets to maximize performancd bBrowser support for cascading style sheets. Rrajdrop is no longer
widely implemented within widgets.

Applying ARIA to DOJO

When original DOJO interface components were firglated, the goal was to have high performancecantplex widgets. The
controls used to work only with a mouse and acbéggifor disabled persons was missing. TherefdBM got to work with the
DOJO open source community to overcome this problem

Keyboard support: The first objective was to makegets work with the keyboard as well as the molest applications have form
controls as their building blocks and links to dealsers to tab from one component to another. 3&s interface components get
more complex, interaction will require a lot of bag. The IE and Firefox browsers allow any HTMIemkent to receive focus by
adding a tab index attribute to the element. Usliigtechnique any element can receive keyboanasfaad arrow key navigation can
be done.

Widgets need to be activated using the keyboardtadouse. There is a special onclick event irdifitesystem to support a mouse
click. Using this feature the keyboard and mousgvaion of an element is done by dijit. Applicatiof this technique makes
DOJO widgets accessible.

Assistive tech support: Just navigating througlapplication does not serve any purpose. The usetchanderstand the function of
each component to get to know what keystrokes iatedaction are possible. The ARIA roles and statesapplied to DOJO widgets
to enable full access using screen readers.

Low vision support: A requirement is that web pagbsuld run while cascading style sheets are tuaiedJsers who have low

vision create a separate personal style sheebtodar the needed font size and colors to interattt web pages. The user would tell
the browser that he would use the personalize@ syket rather than the one that is on the web. ;d@mgadays, complex web

applications use CSS positioning to create comglickyouts. The applications will not run welld8S is turned off.

Web applications that use the Dojo widget set moll be able to claim compliance to U.S section te@8nical standard 1194.22 web
based intranet and internet information and apfpdina part id: “ Documents shall be organized sy tare readable without requiring
an associated style sheet but they can claim ¢dloativalent facilitation’ has been provided”.

High contrast modes: The use of CSS backgroundemagcreate the look and feel of the componerdesaaccessibility problems.
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If the operating systems high-contrast mode is kedialthe images added using CSS are no longeragisgpiland the user cannot see
the user interface. The solution to this is to negthat all DOJO components use real HTML elements

Eclipse

A major goal of Eclipse 2.0 was to supply support the use of Eclipse by people with disabiliti#here are several types of
disabilities which can be served by accessibleiegpbns. The main categories are mobility, corifrasund, and color and use of
screen readers.

Mobility enablement

Mobility enablement spans a wide range of issuég fMain issue is that of mouse use. A mouse wasdaidda computer to save
labor. However there are many applications thahctaoperate without it. Many people cannot or pref& to use the mouse because
of problems with injuries and poor motor control.

Contrast and colors

Contrast and colors are a problem for people wieonat blind but cannot see fonts or color diffeesicSome people work in high
contrast mode where they use only black and whherefore, colors should not be used as the sotamsnef presenting information.
The same is true for sound because not only dopksadle need a visual picture but many peopleatfrthe sound while working.
Screen readers like JAWS use Microsoft active atoiisy support to read the contents of windowsl aialogs to the user. Screen
readers infer content from the content that hass@nd its associated widgets. Developers need tateful of tab support for screen
readers as this is someone using one will navidja@eapplication.

The main issue of accessibility and solving it oliise can be illustrated with the example of awi€he view will be a simple entry
with fields for name and password and an OK butttinstarts off as: Public void createpartcontrobriposite parent)

/I we have created a label at the top for our lakabe with
/I a welcome label underneath. We have sebristold we have defined titles
/[ for our text entry & then the fields. Finallye add a button at the bottom of the fields.

A common accessibility problem is presenting someththat looks great with your operating system isutinusable with other
people’s settings.
Colors & Images
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An example of this would be a problem image. Thle tmage consists of information that the user tihawve in order to use the
application; if the user cannot read the image ttaynot use the application. The most common detupis case is the high contrast
and mode in the windows environment. In high catttaxt is generally shown as white on a black gemknd and all of the fonts are
increased in size. High contrast themes and modepravided by windows operating system for tho$® wannot see the subtle
differences. High contrast comes in white on blacki black on white as accessible applications shbal able to handle both.
Eclipse is tested using all of high contrast ngedsided by Microsoft.

Fonts

Like colors, fonts also need to be configurabletfarse who cannot see small fonts. The windowsatiogy system offers large and
extra large size font size modes, for setting tred to be more readable to those with poor eyesfghdialogs and windows should
be tested with the fonts set to these sizes sathra of the text is cut off and fits in the vigibhindow. Eclipse is tested for sizing
using the windows high contrast mode in windowsaxR152*864 resolutions using the fonts providedHgyhigh contrast mode.

Keyboard & mouse

The most important part of accessibility is thaemthing in an application must be accessed byyddard. Without a keyboard
people who cannot use a mouse will not be ables¢otlie application. Menus on any of the views mlediby eclipse are accessible.
F10 will give the main window menu focus, shift+FRafll bring the context menu for a view, ctrl+F10lvactivate the pull down
menu for a view if there is one and alt+ will bring the view menu.

Accommodating screen readers

There are now many screen readers that can read #le elements of the user interface. JAWS istthst popular. Screen readers
attempt to understand the relevant information albowidget and those that surround it and presattibformation to the user. They
do this by taking the widget that has focus andrmirig which of its siblings and parents have ulsieformation.

As text and combo box widgets do not have a lafsb@ated with them, there are several ways ongeba screen reader to infer a
label for a widget with focus. A label immediatgsecedes the focus widget in the z- order. Thedaaudget is the direct child of the
shell. It is the parent of a widget that has a llamel is labeled itself. Our example had text aataels in the wrong z- order. We
created both the labels and both the entry fifltiss prevents screen readers from providing infdioneto users. Screen readers also
use the z- order to determine labeling for text emabo box widgets.

A screen reader will not only read the label ofidget with focus will also read the labels of arargnts of that widget which have
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one. A screen reader will stop at the first unllgkparent so one must be sure that there areteomediate composites between
labels you want read. If one wishes to label widdgkey should be contained in a group box.

Reflexive User Interface Builder

The IBM reflexive user interface builder (RIB) ia application that constructs and renders graphisat interfaces for Java swing
and Eclipse standard widget toolkit (SWT) basednugalescriptive XML document. Java swing is a &bl toolkit included with
Java that provides an operating system independent GUI component.

Eclipse SWT is an add-on GUI toolkit that takesadage of a host operating system GUI componenh&ximum host integration.
RIB is a specification for a markup language inebhio describe GUIs and an engine for creating thiehis application can be used
as a stand alone application for testing and etialyidasic GUI Layout and functions. It can alsoused as a library within the
context of a java application, for creating GUIstbat application.

Version 1.0.1 of RIB has its functions split. Thadigtation function have been moved to RAVEN, a Wdphaworks technology. RIB
is now used specifically for creating and renderdlaga rich client GUIs based on a description $eecin an XML document.

This technology runs on Java 1.4.2 and above ahdsEc3.0.1 and above. RIB at present supports @ihdows NT & Windows
XP.

Java 2

The graphical and user interface have developedemdously in terms of capabilities. The Java 2f@iat is an architecture that
supports complex cross platform user interfaceiandade up of numerous high level components, aaraxkd feature rich device
independent graphic system and a lot of multimediansions. The Java 2 Platform also comes withymaw accessibility oriented
features, introduced in v. 1.4.0, increasing thehemith which programmers can integrate accessildgiatures. Such features include
support for text editing by assistive technologisemonic Tab Navigation, and an interface whicbvptes the mechanism for an
assistive technology to determine the extendedhgrap representation of an object. Other intergsti@atures are the screen
magnifier and reader properties, which allow Jaatfgrm libraries to know when a screen magnifiereader is present on a system.

Writing accessible accessibility tools

Page | 138



Developers & testers make use of various toolsetp them in creating, testing, and deploying appions and content so that it is
accessible to disabled people. Disabled peopleatamse these tools because they are not accessiblsistive technologies like
screen readers.

The software development community has a long hjistocreating tools that help in creating, testiagd deploying applications and
content. These tools have been gradually develtipbdlp application developers enable their appboa for accessibility.

An example of an inspection tool is Microsoft Inst®2 for displaying common accessibility relatedgarties of GUI components,
such as their accessible name, accessible desarigitcessible role, and accessible state. Otluds in the Microsoft Active
accessibilitydevelopment and testing portfolio urtd AccEvent and AccExplore, which are typicallgdislong with Inspect32 to
monitor the events being generated by componerttinnvd GUI or document elements within a browsen&wigate the order of
objects that can be accessed through assistivedkedgies.

The problem is that the tools by themselves arecessible because JAWS can only read Inspect32misnivhen Inspect32 has
focus. Studying properties is inefficient and tic@nsuming because of reliance on the JAWS cursdh e use of the JAWS
cursor, information that is not accessible is bliddong with inspected application. Only keyboawmdus tracking and navigation
shortcuts can be used to find a cursor of intefidgtre is no context for navigation of accessiteds.

ACTE and Accessibility Probe

The Eclipse accessibility tools framework (ACTF)fiist a collection of accessibility tools such agsompliance validation engine,
inspection event monitoring tools, and simulatiom aisualization utilities. The ACTF is also a frawork made up of reusable
components for building tools for providing trulgable access to existing Eclipse based applications

Accessibility Probe is one of the entities includedACTF. It combines the functions of an inspemtltlike Inspect32, a hierarchy
viewer like AccExplore and an event monitor likeckwent into one Eclipse rich client product (RCPplecation. It also supports
applications that use either MSAA or IAccessible2essibility architecture. Unlike other tools of kind, its accessibility tools are
accessible.

How it works

As an RCP application, AccProbe has three views:
Explorer view, for navigating among the hierarcliyaocessible tools.
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Properties view, for viewing properties of accelesdbjects
Event monitor, for monitoring the events activalbgoaccessible objects

When AccProbe is initially launched, the exploreaw is populated with the top level windows of WWendows desktop. Users can
use the standard keyboard controls for navigatitigein explorer view to explore the order of astiele objects.

It can find objects having a specific accessible @ name using the find command, or select objbgttracking keyboard focus,
mouse cursor position, or the text caret positibilevmoving through the application being analyZgelecting a node in the explorer
view also selects the top-level window to be mawitofor events.

Developing Accessible Software for Data Visualisatn

A large number of countries are enacting legistettithat need Information Technology to be fullyessible to all users. For software
products to be accessible they have to be designédmplemented so that they can be used by pedfilevarying disabilities. A
large number of users of information technologydomas have disabilities like impaired vision, hagrimobility or cognition. To
help them a number of rules and regulations ancdstals for accessibility are in force all over therld.Whenever software is
accessible, the disabled can use assistive tedjinslbke a screen reader to help them.

The IBM Checklist

The IBM checklist specifies the principles and @liiges for input methods, output methods, and sbascy and flexibility.

Input Methods

For input methods, the requirements are:

1. Support the user’s choice of input methods uiticlg keyboard, mouse, voice, and assistive devieethe serial port.

2. Provide keyboard access to all features andifumecof the software application as the main resqaent.

3. Provide support, usually by means of the opegasiystem, for input through the serial port. Kegibomovement of the mouse
pointer and other keyboard enhancements.

Output Methods

For output methods, the requirements are:

1. Support the user’s choice of output methoddudicg display, sound and print.

2. Provide text label’s of icons, graphics, useéernface elements and support visual indicationséands as the primary requirement.
3. Implement the accessible application programriteyfaces (APIs) for example,

4. Java accessibility or Microsoft active acceditibiso that the desired operating system meeassitinciple.
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Consistency and Flexibility
For consistency and flexibility, the following aitee requirements:

1. Make the application consistent with the uselnsice of colors, font sizes, keyboard settings, &ystem operation.
2. Provide a user interface that can be customi@aemccommodate the user's needs and preferencdolite, colors and display
layout.

Customizable cross-platform look and feel

For people who are not disabled in any way, aniegipn’s look and feel is only a matter of choitlawever, for people with visual
impairments, it is necessary to customize the kd feel of the application so that it can use ifipdfonts, color schemes or icons.
Visually impaired users need a look and feel withigh contrast between text and background ane lemgts and icons.

The IBM Java accessibility checklist specifies thiatiser interface objects must support high @sttsettings.

At the first instance, the “native” look and feasigns make the metal look and feel seem uselessevér there are some cases
where the metal look and feel can be helpful.

Modifying colors and fonts

Javax.swing.plaf.metal.metal is the main clas$iefrhetal look and feel. The Java APl documentaifahis class shows that most of
the methods defined in it are getters, returning ¢blors and fonts to draw different widgets avdédan the swing framework.
However, the return value or the getters is passetb another class called a theme. The sole parpbthe theme is to provide the
value of the colors and fonts to use.

Customizing colors and fonts of the metal can benedan three easy steps. 1. Creating a new class dRktends
javax.swing.plaf.metal.metaltheme or its defaulpliementation, java.swing.plaf.metal.Defaultmetaitiee

2. Overloading the getxxxfont() methods from thentie class so they return the fonts or colors nerdid new theme.

3. Setting the new theme in the metal look andligehvoking the MetalLookandFeel.setcurrentThetherfe) static method.
Modifying the Icons

Modifying icons is necessary if a user wants a laok feel with large fonts. The size of the icosediin check boxes and radio
buttons should be adapted to the size of their. feohs cannot be modified in a theme. The mewl land feel stores the list or the
graphical resources to be used (colors, fonts, &g a javax.Swing.UlDefaults object. Each imegppiired by different widgets is
stored by the look and feel under a specific kethis table.

Scaling the Icons

Page | 141



The metal look and feel does not use GIF Files amtpthe icons. It creates them dynamically throwagtactory class called
Javax.Swing.plaf.metaliconfactory.

A customizable high contrast look and feel

Listing 2 HighcontrastLAF.Java file shows the s@ucode for the look and feel that is based on te&inhook and feel and a color
scheme that was created to provide a customizgaebng system independent high contrast lookfesid

AIX

AIX Version 1, introduced in 1986 for the IBM 61K workstation, was based on UNIX System V Reledsasd 2. In developing
AIX, IBM and INTERACTIVE Systems Corporation (wh&M contracted) also incorporated source code frotahd 4.3 BSD
UNIX but accessibility was not a consideration Ihad these versions. Accessibility removes therieas that prevent people with
disabilities from participating in social, professal, and practical life activities. By combiningwn accessibility support in AIX 5L
(the AIX operating system for POWER-based systemd Hanium-based systems, with an affinity for Lihuwith built-in
functionality in standard UNIX components, you caake AIX more accessible for your users.

How to make AIX applications accessible

Using X Keyboard Extensions to increase accessibivhen enabled, support standard keyboard adsktysfunctions for the X
Window environment and applications such as Stiagd RepeatKeys, SlowKeys, BounceKeys, ToggleKayd , MouseKeys.
Activating the X Keyboard Extensions: To enable tkeKeyboard Extensions on your AIX system, you musbdify the
lusr/lpp/X11/defaults/xserverrc file, which is tfie that starts the X server

Using Style Manager in Common Desktop EnvironméZiDE): In CDE, use the CDE Style Manager to custenaalor, font,
background, and auditory output. You also can cugte the color and shape of the mouse pointer RE @nd X Windows.
Changing the shape and color of your mouse poifitez:following command allows you to change thepghand color of the mouse
pointer. Run this command at the root window only:

xsetroot -cursor_name name -bg color Use the hatuble/X11/cursorfont.h file, which has the naméshe cursor, to change the
cursor into the following shapes: X-cursor-Cursonwerts to a large X arrow-Arrow cursor points e tight base_arrow_down-
Cursor points downward base_arrow_up-Cursor poiptgard circle-Cursor converts to a circle To chatigecursor to a large red X,
run the following command in the command windowetksot -cursor_name X-cursor -bg red

Using Web-based System Manager with the IBM SVKe THeb-based System Manager in AIX 5L is a suiteystem management
tools written in the Java_ language. Making thepreal user interface accessible to visually impéiusers required some additional
technology. The SVK, available from the IBM alphat&® Web site, provides the link between the Jawvdecand a speech
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synthesizer that translates the Web-based Systenadéa GUI to speech output. SVK, working with tleral Accessibility API,

supports speech output for Java applications hieeWeb-based System Manager without requiring nuadibn of the base code.
The SVK runs as an application in the Java virtmaichine that the Web-based System Manager suppdrées.SVK supports
DecExpress and Accent SA hardware text-to-speaunayizers.

Using accessibility features in applications: witle Java Foundation Classes / Swing 1.1 check lsomake your application
accessible with the SVK:

1. Define mnemonics and accelerator keys for tdBks are frequently performed. For mnemonics, Bet hnemonic key on
components that extend AbstractButton.

2. Make components that do not get focus (like fHields) accessible: Create a dummy JLabel andabetEor on non-accessible
components.

3. Associate JLabels with corresponding JTextFields

4. Describe icons and graphics and set the demeripon all components. For example, icons shoalekhext description for fly-over
or hover help.

5. Add perks where application information is anmmed and where no focus is rendered. A perk isogrammable user interface
extension. Perks that are part of the SVK are lispabgrammable voice output user interface extarmsithat announce application
information to augment or replace your visual ifgee.

Conclusion

Computer users with varying abilities need equakas to technology and information. You can comégyour AlX system to be
more accessible to your users, as well as enhamaoecpde with accessibility features. The easiest W@ build an accessible Java
application is to use JFC/Swing 1.1 and follow I§Nidelines for making Java applications accessible.

Palm

The Palm webOS platform is an operating systemdhatvs designers and developers to create apjoitsathat users can run on
applicable devices. Designers, developers, andremwdo can design and develop a website using HTGAS, and JavaScript can
create a Palm application.

The Uniqueness of the Palm Interface
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The Palm application has non-object-oriented giegihiser interface and is a modal application witique user interactions very
different from Windows. There is also a good lirida of display space. Palm OS devices have besigmed to achieve an
admirable balance of usefulness and minimalisngueat commands should be readily accessible; namgwithin an application
should be limited; intermediating dialog windowssld be limited in number; data should be enteratl &cessed quickly. In sum,
an application should be designed to be so sinmgiea user can learn the basic functions of thaliggision and be productive within
minutes. In the Palm OS environment, modal behasgiabiquitous. A running application must be swgpefore another can be
started. Dialog boxes must receive some kind of asgon before returning to the parent applicatidowever, the Palm OS device
has been designed so that the user becomes eesilgt@med to this behavior: Applications are stigsed and start and stop
immediately; dialogs often require simple decisiansl actions in order to interact with them. Aba¥le simplicity is an overriding
philosophy of the Palm OS device. These charatitrishould be taken into consideration during design of any Palm OS
application.

Building applications

The Palm Mojo SDK includes a number of tools tgphd#dvelopers build, debug, and deliver applicatidime first step in creating an
application for Palm webOS platform is usually tengrate a basic application with one or more scevies can generate an
application and scenes automatically either with plalm-generate tool on the command line or bygutiie Eclipse plug-ins. To
develop your application, use the command-linest@oid your favorite text editor, or use Eclipsehvtite Palm plug-ins. Debugging
is similar to what you would be doing with otherlmile devices; you can use the emulator or you cantlie actual device. To check
data flow, you can use Inspector Tool for inspagtimte DOM of stages and scenes running on the e@riemulator. Palm API will
certainly help you do most of the things in an easyner.

Accessibility considerations: Making Palm OS teasier to read

While there are some limitations to accessibilltgttare difficult, if not impossible, to overcontege Palm OS application can be
made more accessible for users with certain phlydiicatations. Specifically, if users with visuampairments are taken into
consideration during the design process, somesolithitations of viewing information on a handhsldreen can be mitigated. Many
of these considerations are straightforward. Chbes&grounds for forms that provide high contraishthe displayed resources. On
Palm OS devices with color displays, choose defenllbrs that provide high contrast and avoid immatmg sets of colors that
cannot be discriminated by users with color visiopairments, especially if the colored components iatended to convey
information. Consider providing a user interfacatthllows the user to select the color of each tyfpeesource object to meet their
needs; use the Palm OS UlPickColor API to provide support. A mechanism can be provided to chatigext to a larger font.
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However, this is complicated and requires moreretio develop. The Palm API does provide a meclman achieve this but the
sensible approach is to have the accessibilitysisatisfied with the inception of the project.

Structured HTML and CSS

Over a period of time web design, web standarde&t practices have become important. Before theofisascading style sheets
(CSS), correct HTML structure was often neglectedavor of improved visual layout. HTML elementkditags, and layouts were
often overused & not structured correctly, whilereénts with specific functions were underused.

Separating content from presentation

There are many benefits to separation of contemt foresentation. CSS provides a way to move prasentattributes out of HTML
code and helps improve HTML structure.

Structured HTML

Structured HTML is HTML that is well formed and gselements with semantic value. The steps to ntalhile using structured
HTML are:

1. Use heading elements to denote hierarchy ofihgad

2. Putting list of things especially menus, ingideper list forms.

3. Ensuring that all of the text is inside the mop TML element, such as paragraph.

4. Creating data tables by adding the semanticezl&sithat define structure such as summaries,adohel heads.

5. Removing every piece of presentational markamfyour HTML code.

6. Placing all the presentation details in exte@@$6 files.

The benefits of structured HTML are that it imprevaccessibility, improves search engine resultgjerice independent and
performs better.

Accessibility benefits of CSS

Moving all presentation styles to CSS improves ssitdity in the following ways.

1. CSS allows us to control layout: We can use @5&ntrol layout and allow the main content ofaay@ to appear higher in the
HTML source sequence. This makes it easier tolgetontent with a screen reader and also enalskeareh engine to get the content
faster.

2. CSS allows us to use hidden elements: With C&&re able to hide elements from visual displayievkeeping them available for
those who use screen readers or other assistivediegy.

3. CSS can offer alternative schemes for viewingtext, alternate style sheets with high contrasracombinations or layout that
can display a huge increase in font size for tivase need it.
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4. CSS enables device independence: Just likeetitaré for alternate style sheets to change iteaappce, style sheets for different
devices can be offered.

5. CSS enables better performance: Sites that mizéeby using the principles of separating confemh presentation see HTML
file sizes shrink by 30-40%.

Portals and portlets

IBM is contributing software to Mozilla FoundatienFirefox web browser, to make it easy for userth wisual and motor
impairments to access and navigate the web. Apam tontributing code that will allow a web pagebi® automatically read or
magnified, and to be navigated with keystrokes, IBVcontributing Dynamic hypertext markup langugd®#TML) accessible
technology to Firefox version 1.5. This will allseftware developers to build accessible and nalegath internet applications.

This software will make Firefox 1.5 running on Wavds the only browser to give developers the abibtgdd accessibility functions

RIA that will make them more accessible to the blisd and the elderly. With the new accessibilitstéees in Firefox 1.5, all users

can easily navigate web based applications throlugtkeyboard. With the use of DHTML, web developsas create web pages that
reduce the amount of tabbing required to navigatecament and minimize keystrokes for people wiiakbilities.

IBM and Mozilla’s work is an important step in helg to make the increasingly popular browser aaidptfor adoption by the
government. The accessible DHTML technology cap peltals like Yahoo! become accessible to thebiksh

Programming for the blind
A totally blind programmer uses Windows XP as tiperating system and JAWS to read what appears esdieen in synthetic
speech. For Java programming, Eclipse is used #irxca fully featured IDE that is accessible.

Java programs that use SWT as the GUI toolkit aveeraccessible than programs that use Swing. Bomat programming Visual
Studio 2005 is used as it is very accessible us\ysS.

For C & C++ programming Cygwin with GCC as the cdempand EMACS or VIM as the editor is used. Beaidisplay is used

where punctuation is needed, like in IF statementsgre there are lots of nested parentheses, abhdwli@re punctuation is
important.
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MSAA and UIA
MSAA

MSAA is the same as the IA Accessible interfaceisTihterface is meant for disabled people. It iedu$n most cases as an
implementation method of Ul Automation. Howevessthiterface does not have the capability to ababrspects of Ul Automation,
as it only provides the name, type, positions eftdrget elements. It does not expose other fumlike class name, orientation, or
the operation supports like window move.

Therefore, Microsoft aims to provide a dedicatdaérnface for Ul Automation.

Ul Automation Architecture

With Ul Automation, the core component is loadeid ithe accessibility tools and application procd$se core component is able to
do cross-process communication providing higheellservices such as searching for elements by gyopalues, and enable bulk
fetching or caching of properties, which provide tte performance than the

Microsoft active accessibility implementation.

Ul Automation includes proxy objects that provideikformation about standard Ul elements such aERI8ontrols, USER menus,
and common controls. It also includes proxies thelp Ul Automation clients to get Ul Informationofn Microsoft Active
accessibility services.

Interoperability between Microsoft Active acceskipibased applications and Ul Automation basediagfons

The Ul Automation to Microsoft Active accessibilibridge enables Microsoft Active accessibility nlie to access Ul Automation
providers by converting the Ul Automation objectdabto a Microsoft Active accessibility object made

| Accessible2API
IAcessible2 is a new accessibility APl which supgpdvlicrosoft’s earlier work on MSAA. 1Accessible2aw created to produce a
usable and accessible open document format (ODggdbaffice suite for the Commonwealth of MassactsistAccessible2 is an

interface engineered to provide accessibility, il application developers to use their investmemSAA while providing an
assistive technology access to rich document agpits such as the IBM Workplace productivity editand Firefox.
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The additional function includes support for rigxt; tables, spreadsheets, and Web 2.0 applicatiBnsessible2 has been made
compatible with UNIX accessibility APIs to allowfeient multi platform development.

The Microsoft active accessibility API, MSAA wadaased in 1995 and was a long needed advance sfateeof the art at that time,
which allowed application developers to provide iragred solutions to the problem of providing asdgkty on the Windows
platform.

After the release of MSAA, progress continued tontsde on other platforms. Work was done on Javanwihe Java accessibility
APl was developed jointly with IBM and Sun Microgssis. This was further improved by openoffice.orgew the UNO

Accessibility APl was developed. A major requiremntar IBM and other vendors is the ability to creatpplications for multiple
platforms.

Comparison with the UNIX ATK

Of the several API'S examined, the UNIX ATK has el advantages. It has features that encompdsseshters; it is a general
purpose for multiple application types. It also Isaseral advanced features to support new kingopliGations. The ATK Action
interface has support for multiple actions on glgirtontrol. Though multiple actions on a singlatcol seems overdone, many of us
have experience with a browser back button thateiter single step through prior pages or shovistoty. By enabling multiple
accessible actions on a single control, the richasgics of this kind of control can be shown to dlssistive technology user.

Open Standards

For lAccessible2API to be used by everyone, it moststandardized and that standardization must ges dor review and
improvement. IBM has donated IAccessible2API speaiions to the Linux foundation. Participation tinis group is open to
everyone.

ARIA
Web accessibility is about making web content asibés to people with disabilities. People who aisabled use assistive

technologies to interact with the content. Assesti@chnology processes the content and presentaimallows it to be accessible to
the user and allows the user to interact with thretent in a different way than was originally desd.
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To achieve this aspect the software must understiadsemantics of content. Semantics is the knayeleaf roles, states, and
properties that apply to content as a person wantterstand them. For example if a paragraph is sieally identified, assistive
technology can interact with it as a separate fnoih the rest of the content knowing the exact lfauies of that paragraph. New
technologies often overlook the semantics neededdcessibility and intended semantics of thoskrielogies are often misused by
authors. Elements that have one meaning defindaeitanguage are used with a different meaninghded to be understood by the
user. For example, web application developers ereaitapsible tree widgets in HTML using CSS & Jagapt even though HTML
lacks an appropriate semantic element. To a nabllid user, it will look like a collapsible treedget, but without the appropriate
semantics, the tree widget cannot be operablediyadled person.

ARIA

The incorporation of WAI-ARIA shows a way for antlaor to provide proper semantics for custom widgetmake those widgets
accessible, usable and interoperable with assisttlaology. This specification identifies the typd widgets and structures that are
recognized by accessible products. This allows efgswith a given role to be understood as a péatiavidget regardless of any
semantic inherited from the implementing technology

Roles are a common property of accessible APIsdbsistive technology uses to provide the user efiifictive presentation. The
roles taxonomy includes interaction widgets andnelets denoting document structure. Information abuapping of roles to
accessibility APIs is provided by the WAI-ARIA UsAgent Implementation Guide. Roles are elementdygp®l should not change
with time or user actions.

States and properties are used to declare impataiiutes of an element that affect and desanberaction. They enable the user
agent or operating system to properly handle teeneht even when the attributes are dynamically gdérby client side scripts
(programming). For example alternative input antboutechnology such as screen readers, speedtiaicsoftware, and on screen
keyboards must be able to recognize and communreaiteus states (disabled, checked, etc) to the use

AXSJAX
AJAX techniques have helped web developers craae dpplications within web browsers. The AXSJAXafework builds

accessibility features into those applicationstsd tisers of assistive technologies like screedemsaand self voicing browsers can
get the same level of interactivity that is avagalor Web 2.0 applications.
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Accessibility Goals

Its accessibility goals are to

Discover and codify design patterns for access{empBJAX applications.

Serve as a test bed for implementers of adaptoletdogies in extending their tools to handle webdbplications.

Help discover and fill in the gaps in the variotenslards that deal with the accessibility of AJAppkcations.

The long term goals for AXSJAX will be user bas€&Hbe initial release gives information about theetylf end user benefits that can
be enabled via such a framework. The goal is tater@ healthy community built on an open framewimk advancing the
accessibility of Web 2.0 applications.

DOJO

DOJO is an open source DHTML toolkit written in @®eript. It builds on several contributed code bda¥Vidgets, BurstLib, f(m)),
which is why it is known as a unified toolkit.

DOJO aims to solve some long standing historicable@ms with DHTML, which prevented mass adoptiondghamic web
development.

Features

DOJO has a feature that enables a user to easity dynamic capabilities into web pages and anyo#nvironment that supports
JavaScript. The user can use the components of D@Od@ke web sites more usable, responsive andidmat With DOJO the user
can build dependable user interfaces, prototypgantive widgets, and animated transitions. 11$® @ossible to use the lower level
APIs and compatibility layers from DOJO to writerfadle JavaScript and simplify complex scripts. D&Jevent system, 1/O APIs
and generic language enhancement is the basispofwarful environment. The DOJO build process helps user to optimize
JavaScript for deployment by grouping sets of fitagether and reusing those groups through profiles

DOJO does all of these things by compressing chpabiinto a very small core which provides theksge system. When a user
writes scripts with DOJO he can include little oneh of the available APIs to suit his needs.

Flash and Flex
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FLASH
Flash player is a cross platform browser plug it #nables people to experience the Web. Over B@qye of Internet users use
Flash.

Features

Flash has the following features:

1. 3D Effects: 3D Effects make for richer interfac&ast extremely lightweight and simple to uset88ls in Adobe Flash CS4
Professional software makes motion that was prelyoaccessible only to expert users via actionpsdeanguage available to
everyone.

2. Custom filters and effects: One can create pmfiormance real time effects for cinematic experés that engage users. With the
new Adobe filter pixel bender, the same technolbglgind many filters and effects in Adobe After Effesoftware, these dynamic
and interactive effects can be used both in prooluetith the effects CS4 and live with Flash plagér

3. Advanced text support: A new flexible text erggbirings print quality publishing to the web. Ora® @ain control over text layout
using text layout framework.

4. Dynamic sound generation: Use enhanced sounsd tRjenerate audio and create new types of apgitcations, such as music
mixers and sequencers, real time audio for ganmespter applications.

5. Drawing API: Perform runtime drawing easily witbstyleable properties 3D APIs and a new way aiviiig complex shapes
without having to code them line by line.

6. Hardware acceleration: Use the hardware pravggiwer of the graphics card to paint SWF Filés the browser and accelerate
compositing calculations of bitmaps, filters, blenddes and video overlays.

7. Vector data type: Use new typed array clasbétter performance efficiency and error checkindath.

8. Dynamic streaming: Show video with streams tlaat automatically adjust to changing network coods.

9. Speech audio codec: Take advantage of the rggwfidielity and open source speech voice codec.

FLEX

Flex is a free and open source framework for bagdnighly interactive and expressive web applicatithat can run on all major
browsers, desktops, and operating systems. It gggsva modern, standards based language and progrgmmudel that supports
common design patterns. MXML, an XML language, sedito describe Ul layout and behaviors and Ac8onpt 3, a powerful

object oriented programming language is used taterelient logic. Flex also includes a rich compuar@rary with more than 100
proven extensible Ul components for creating ricterinet applications as well as an interactive FEpglication debugger. RIAs
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created with Flex can run in the browser using Adétash player software or on the desktop on Addlst the cross operating
system runtime. This enables Flex to run consist@aross all major browsers and on the desktomdJAIR, Flex applications can
now access local data and system resources oreshéog.

Silverlight

Silverlight 4 offers a full range of powerful capl#tes to business application developers, briggihe best of .NET platform to
browser based experiences. Silverlight providesdeal platform for developing and deploying modéusiness applications for
diverse applications.

Business application development: New featuresypglication developers
There is comprehensive printing support enablingld@y reports and documents as well as virtualt piew. There is a full set of
forms and controls with over 60 customizable, stigle components.

The WCF RIA service introduces enterprise classvoiting and data access for building n-tier appiosess. There is localization
enhancement with bi-directional text, right to Isftpport, and complex scripts and 30 new languades..NET common runtime
(CLR) enables the same compiled code to be ruh@désktop and Silverlight without change.

Enhanced data binding support increases flexibditgl productivity through data grouping, editinglastring formatting within
bindings. Managed extensibility framework suppdntdding large composite applications. There isea&olusive tooling support for
Silverlight, new in Visual Studio 2010.

Developer tools

There is a fully editable design surface for draywut controls and layouts. There is a rich propgrid and new editors for values.
The technology has drag and drop support for datdiny and automatically creating bound controlshsas listbox, datagrid. Easy to
pick styles and resources make a good looking egupin based on designing resources built in thpeession blend. There is built in
project support for Silverlight applications andeattor with full intellisense for XAML & C# & VB languages.

Features

Silverlight 4 offers a richer and more interactieeperience. It is already in use as a platformdoitding rich experiences for
applications and pure media scenarios.
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Some of the features are:

Ffluid interface enhancement which advances apgmicaisability through animation effects.

Allows webcam and microphone to allow sharing afea and audio for chat and customer service puspose
Video and audio capability that can capture RAW widéo, without the requirement of server inter@cti
Enablement of a wide range of end user intera@mhcommunication scenarios, for example videoearemicing.

Moonlight

Moonlight is an open source implementation of Sllgat meant for Linux and other UNIX/X11 operatisgstems. In September
2007, Microsoft and Novell announced a technicdaboration that will include access to Microsoftést suites for Silverlight and
distribution of a media pack for Linux users that wontain licensed media codecs for video andiaud

The goals of Moonlight are:

1. To run Silverlight applications on Linux.

2. To provide a Linux SDIC to build Silverlight djgations.

3. To reuse the Silverlight engine that has beéib fou desktop applications.

DAISY and MathML

Readers with print disabilities have used audiokBdor a long time. First introduced on cassetpesafor leisure reading, audio
books have also been used for educational purp@édsthe adoption of the DAISY Standard, digitalking books have become the
de facto standard and content production on CDdbar gradually replacing the cassette tape mediSY books may contain
audio and/or text, as well as images.

One main problem of conventional audio books angep®raille books affecting educational contenthgt mathematics and other
formulae were treated as either text or imagesceletere was not enough structure informatiomeibke accessible technology to
present the formulae appropriately via audio oilEraSince the formal approval of the MathML-in-D&Y Specification in February
2007 as the first extension to the DAISY Standang, now possible to produce and use books thedgit mathematical content in a
synchronized and structured and therefore accessiy.

The DAISY/NISO Standard
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DAISY is an acronym that stands for Digital Accéssilnformation System. The term is used to rebea tstandard for producing
accessible and navigable multimedia documentsuirent practice, these documents are digital tglkiooks, digital text books, or a
combination of synchronized audio and text books.

DAISY is a globally recognized technical standaodfdcilitate the creation of accessible contentwdts originally developed to
benefit people who are unable to read print dua tesual impairment, but it also has broad appbeet for improved access to
printed material and other media in the mainstreéBime. DAISY Standard has been evolving over thedaseral years and has been
officially recognized by an American standards-magkbody in 2005. Whereas books produced in the IA®2 standard are the
most common ones by far, the use of math is onggipte in the new DAISY/NISO Standard that wasadtrced in 2005. This new
standard is officially called "ANSI/NISO Z39.86-2800but commonly known as “DAISY 3”.

The DAISY Consortium has been selected by the Natitnformation Standards Organization (NISO) as d¢fficial maintenance
agency for the DAISY/NISO Standard, officially, tHMeNSI/NISO Z39.86, Specifications for the Digitaklking Book. A more
thorough description of the DAISY/NISO Standardgjiigen in Reference 6, below.

The MathML Standard

MathML is a W3C recommendation. The W3C is the drawvide organization that creates the standardshim\Web. The MathML
specification is, as a consequence, a normativardent, which allows MathML to be highly compatibdso, it was created by the
Math Working Group composed of people from sevemlintries and diverse scientific fields, so Mathlélkes into account the
needs of many different professions, countries, ueses.

MathML is a so called “XML” (eXtensible Markup Langge) language. This means that new features cadde=l as needs arise —
see, for instance, the Arabic mathematical notatioar, can become deprecated if experience shoess dhe useless. Finally,
MathML can be used in combination with other Welhglaages. As a bonus, MathML can easily be creat#d existing formula
editors and be exported to or imported from compalkgebra systems like Maple and Mathematica. iccte processed by search
engines, therefore providing multiple benefitshe tiser. The use of so called “presentation MathMLgrovided for DAISY/NISO,
in contrast to “content MathML".

An example of the formula "- a/b" expressed in enéation MathML is: <math xmins="http://www.w3.01§08/Math/MathML'>
<mrow> <mo>-</mo> <mfrac> <mi>a</mi> <mi>b</mi> <frac> </mrow> </math>

As you can see, no one would want to read or WiahML directly. The use of additional tools is tefore necessary.

One of the biggest advantages of XML is that it ttabe well-formed, so that if you open a tag yawéito close it later on. In this
way, malformed MathML may be spotted immediatelyimiy the validation process; inconsistencies aeecfore avoided.
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DAISY and MathML

The MathML extension is the first extension of DAISY specification. The approach taken makes usth® existing extension
mechanism specified by 239.86-2005.

There are many problems associated with the ugaagfes by authors and readers with and withoutaVidisabilities when working
with digital documents containing math. These idetus the inability to magnify the image or charitgecolors  fixed speech (based
on alt text) that cannot be tailored to an indialkineeds « no local navigation and exploratiothef mathematical structure « no
synchronized highlighting of active parts of theage and audio ¢ inability to be translated to alRrenath code

MathML offers a solution to these problems. Becatise® an XML application and has been designeddok with XHTML, using
MathML in Z39.86-2005 was the direction that thetMdL Modular Extension Working Group pursued.

MathML is not directly read. Especially for a blipgrson using a Braille display, the DAISY playastio convert MathML into a
notation suitable for that person. Currently, thare literally dozens of different math notationsedi worldwide. The use of
LAMBDA, LaTeX and Nemeth is planned by differentganizations working on DAISY players. Using MathMithin DAISY
documents allows for unified and well-defined sg@awhile the presentation of the math contentheo user is dependent on the
player used.

The modular MathML extension is meant to encourageanced MathML players to provide a rich expememten reading
mathematics. However, this extension also recognizat mathematics may not be a focus for all vesxdad provides a fallback
mechanism. For the common case of an audio onlepla predefined audio rendering is provided. &heme no local navigation
points within that rendering, which is somethingadvanced MathML player might provide. An advandéathML player could
allow a user to explore the structure of the exgoestactilely using a refreshable Braille dispémd/or with audio without having to
listen to the expression in its entirety. A futwersion of the DAISY MathML specification may adddr SMIL granularity within
the math audio stream. For players that do not@uppathML, an alternate image is provided as pathe MathML. Basic MathML
players must either recognize MathML enough totiethe image reference provided on the MathML efldgma they must support
XSLT, which is a language for transforming XML doeents into other XML documents, and apply a supptiensform indicated in
the metadata of the DTB Package file.

The MathML-in-DAISY Specification therefore groupkayers into 3 categories: * Players that do natdg with this specification.
These players know nothing about MathML. They do exdract the altimg and/or alttext from a <matlay hor do they apply a
stylesheet to transform the math to an image grébpy ignore MathML and use only the audio as tfalback behavior. These
players are referred to as MathML-unaware playerBlayers that conform to this specification butraat natively render the
MathML. They fall back to using either the XSL tsdorm or grab the alttext or altimg attributes frtme <math> tag. These players
are referred to as Basic MathML players. « Playbeg natively support MathML. They therefore oftee ability to magnify the
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equation or change its colors, the tailoring of $heech to an individual's needs, the ability tagate and explore the mathematical
structure, synchronized highlighting of audio aexttand the ability to translate to a braille medlde for use on a refreshable braille
display. These players are referred to as AdvamatML players.

Current status

The MathML-in-DAISY extension was formally approvadd is therefore ready for use.

As new products and services are developed by DAV®Yber organizations, they are announced on thESPAConsortium Web
site, and MathML capabilities are specifically kad.

Summary for students (users)

If students want to use digital books to learn mpttysics or chemistry, DAISY books with MathML aeitable. The first books are
now becoming generally available. Until then, siideshould keep themselves informed and ask thearies about digital math
books and get new advanced MathML DAISY players.

Summary for teachers (producers)

Teachers should ask software vendors about DAI®4ymtion tools with math capabilities.

Summary for libraries and publishers

Libraries and publishers should make themselvedabable with DAISY books and MathML. Exploring theferences and starting
producing and testing DAISY books without math wi#lp them get a feel for the issues at hand. Bheyld get new production
tools with math capabilities as soon as they aeslabve, and make sure that all computers in theaty are equipped with DAISY
reading software. Conferences or meetings on DAABY MathML are a good way to learn more.

Tools

Reading MathML with Speech:

MathPlayer plugin for Internet Explorer (availalolew): www.dessci.com/mathplayer/

gh MathSpeech (available soon): www.gh-mathspeak.co

Dolphin EasyReader with math (available soon): wyaurdolphin.com/

DAISYReader with math (available soon): www.iddvgbr

[edit] Reading Math in Tactile Hard Copy:

DotsPlus from MS Word and MathType using TSS (add now): www.ViewPlus.com/products/

Nemeth Braille from MS Word and MathType using T@@®ailable May, 2008): www.ViewPlus.com/products/

Scientific Word and Latex to math Braille DuxburD (available now): www.DuxburySystems.com/

Index WinBraille with Math (available soon): wwwdexbraille.com/

XML to math Braille (available soon): www.jjb-sofase.com/

Translations of MathML to/from International Br&lCodes:

Page | 156



LAMBDA project (in development): www.lambdaprojemty/

Accessible Applications for Authoring and Manipuhat Math:

WinTriangle (in development): wintriangle.sourcefemet/downloads.htm

Chattylnfty MathML editor (available soon): www.tgproject.org/

Henter Math arithmetic and algebra (now): www.hentgh.com/

MathType mainstream math editor version 6 for MSrilVand other Windows applications is quasi-accéssily input/output of
Latex: www.dessci.com/

TeX Conversion

Scientific Word Latex source supported by DBT(aafalié now): www.mackichan.com/

Latex to math braille Duxbury DBT (available now)wvw.DuxburySystems.com/

Latex to MS Word converter (available now): wwwiafiicom/products/tex2word/about/

MS Word to braille with TSS software (available Ntaywww.viewplus.com/

LaTeX2Tri TeX to Triangle converter (now): www.|agtri.com/

JAWS scripts for TeX EMACSpeak (now): emacspeakesforge.net/

OCR of Math from Paper Copy

Infty math OCR (available now): www.inftyprojectgsr

Other

MathTalk voice input for Scientific Notebook (avable now): www.metroplexvoice.com/

Audio Graphing Calculator (available now): www.ViBilus.com/products/braille-math/AGC/
Design Science low vision/mobility accessibilitp development): www.dessci.com/accessibility/
NIMAS to XHTML+MathML conversion tool: http://nimasast.org/about/resources/conversion_tool.html
Making Diagrams Accessible:

ViewPlus embossers (available now): www.ViewPlusgmroducts/

ViewPlus IVEO software (available now): www.ViewBlaom/products/

Washington Tactile Graphics Project (available gotattilegraphics.cs.washington.edu/

Vector Graphics
Scalable Vector Graphics (SVG) is a language facdeing two-dimensional graphics and graphicalliappons in XML. It is a

text-based graphics language that describes imwigfesector shapes, text, and embedded raster gsaghenables Web developers,
designers, and users to move beyond the limitattdnldTML and create robust visual content and et&vity through a simple
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declarative programming model. Industry applicagiaf SVG include mobile authoring, print based oNLXpage description

including variable data printing, Web applicatioasd Geographic Information System (GIS) mappingGSvas introduced as an
open standard by the World Wide Web Consortium (YVMBICL999 for publishing animation and for interaetapplications using

vector graphics on the Web. In 2004, a vast mgjafithe mobile phone industry chose SVG as théslfas its graphics platform.

SVG builds upon many other successful standards asacXML (SVG graphics are text-based and thus &asyeate), JPEG and
PNG for image formats, DOM for scripting and intnaity, SMIL for animation and CSS for styling.

SVG is a royalty-free vendor-neutral open standdedeloped under the W3C (World Wide Web Consortitirgcess. Adobe has
taken a leadership role in the development of th& Specification and continues to ensure that utharing tools are SVG
compatible.

Authoring tools

The SVG format is entirely XML-based and offers malvantages to developers and users alike. WitB,S@u can use XML and
JavaScript to create Web graphics that respondéo actions with sophisticated effects such asligiging, tool tips, audio, and
animation.

Adobe Illustrator CS2

SVG authoring tools are an important feature in Be® Illustrator® software. SVG is a vector formhat describes images as
shapes, paths, text, and filter effects. As with aector format, the resulting files are compant asers can magnify their view of an
SVG image onscreen without sacrificing sharpnestild or clarity. In addition, SVG provides sumegrsupport for text and colors,
which mean users, will see images as they appegounillustrator art board. Within Illustrator, y@an:

* Open and save standard and compressed S¥$ fil

* Apply SVG Filters

* Work with SVG slices and set optimization iopis using Save For Web

* Turn any piece of artwork into a template flmta-driven graphics using the Variables palette
* Add interactivity with the SVG Interactivityalette

* Customize your graphics with Compact Embed@ents (CEF)

* Add rich typography
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* Augment type (for example, kerning, line sipag type on a path)
* Design with transparencies and gradients

* Add URLSs to objects of any size and shape

* Apply Styles and Swatches

* Combine raster and vector elements in ongena

* Adobe GolLive CS2

With Adobe GoLive CS2 software, you can produce \Wages that include SVG files created in lllustraémd you can create SVG
Tiny (SVG-t) files that are optimized for mobilewiees. Within GoLive, you can:

* Add commonly supported JavaScript (SVG adjoor custom JavaScript to integrate with servee-sode, such as JSP or PHP

* Automatically track links in lllustrator SV@les. If a link destination moves, GoLive promptsu to update the link

* Store subsets of fonts and preserve lllustrapecific data in SVG files. GoLive automaticadlgens lllustrator to provide access
to advanced optimization options

* Work with slices established in Illustrato¥'S files by using Smart lllustrator objects. Yownassign links to slices and optimize
them independently

* Select and add interactivity to layers in SV@y files using the groundbreaking new visual S¥@itor. Then you can deploy
these SVG Tiny graphics to mobile devices that suppVG-t

Applications of SVG in industry
Mobile

In 2001 the mobile phone industry chose SVG ab#ses for its graphics platform. Many leading conmipa joined the SVG effort to
produce the SVG Tiny and SVG Basic profiles, cdilety called SVG Mobile and targeted at resouto@ted devices such as
mobile handsets and PDAs. The SVG Mobile speciboatvas adopted by 3GPP as the required graphinsatdfor next-generation
phones and multimedia messaging (MMS). Alreadyettae SVG-enabled handsets shipping worldwide. SAdBile is primarily
used for messaging in applications such as greetinds, diagrams and animations.

Print
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The combination of rich graphical features, compredive text support and resolution independen&Vi@ produce a format suited
to printing. Leading print hardware companies argantly developing the SVG Print specificationvexrsion of SVG specifically
suited to hard-copy output. Being based on XML, SRi@t fits neatly into existing XML workflows. Tlas, organizations which
have a data processing pipeline that supports Xt insert SVG Print capabilities easily into thgublishing workflow, enabling
dynamic document generation. SVG Print also integravith common job description formats such as PCRPML and CIP4's JDF.

Web Applications

Web-based applications are increasing in populaiigvelopers are often limited by browser inconighties and missing
functionality. With powerful scripting and eventpport, SVG can be used as a platform upon whichuitd graphically rich
applications and user interfaces. With SVG, thdiegion developer gets to use a collection of opmdards. They are not tied to
one particular implementation, vendor or authotong.

Design and Interchange

SVG is well suited to the high-end graphical desigrarket common in the Aerospace, Transportationfomotive and
Telecommunication industries. The extensibilityX¥IL allows SVG diagrams to have embedded metadataroprietary formats
without affecting the presentation.

GIS and Mapping

Geographic Information Systems have very speagfiuirements: rich graphics features, support fotoreand raster content and the
ability to handle a very large amount of data. S¥@ell-suited to this market and many GIS systpnawide SVG export. SVG is a
perfect complement to the OpenGIS consortium's Gblimat. GML, also XML-based, describes geographaaments such as
rivers and roads. It can be converted into SVGgiaim XML pipeline for online display.

Embedded Systems

Most embedded systems have severe resource lonisatincluding smaller screens, limited memory aeduced processing
capability compared to typical desktop systems. $N& Mobile specification was designed for suchidey and allows for the
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development of graphical user interfaces for embddystems. In its support for input events angbtsicg, devices can use an SVG
frontend for control and monitoring, such as a oargystem for industrial devices.

Making PDF Accessible

When we talk about accessibility of the materialtb@ net or derived through any electronic fornganerally means that various
screen readers / magnifiers and other types oftasstechnologies, designed especially for thepfgewith vision impairment should
be able to present that in an easy and access#yle w

With respect to the screen reader programmes nibtionly that these screen readers allow the Wsumpaired to listen to what is
coming on the screen. Most of the screen readeiitable in the market today offer their users a benof in-built shortcuts through
keyboard for easy navigation. Therefore, in orderainy screen reader to be able to present thersarormation in accessible form
before the users, there are a number of paramektech are essential to apply when the text hagtddsigned and formatted.

With the ceaseless popularity of the internet bamgplications and information that has grown over years, PDF (portable
document format) has undisputedly emerged as otigeafnost convenient formats for posting documents the internet. In large
part this popularity rests upon the versatilityRidF documents. Fonts, formatting, colours, andtgcapof any source document can
be preserved in a PDF document irrespective obgeeating platform and the application under whiah file originally was created.
In addition, many authors and publishers prefeveding materials to PDF for the security protect@ffered by this format. Unlike
traditional documents that are read and produceadsy processors, PDF files can be loaded and dewe page at a time. In other
words, the computers load each page individualigtelad of the entire document in case of a largeas in traditional word
processing programmes.

For these reasons alone, PDF files have becomapethe most extensively used format today fortidigg print-based materials
and this way of creating and presenting document®itainly going to be an integral part of thestnet for the foreseeable future.
With this in mind, learning to create accessibleFRDes should be a key component to the projeatrefting an accessible digital
world.

Problems with PDF Accessibility

One of the main reasons PDF files are not accestbbeople with vision impairment is that mostluse types of documents are
drawn from images in order to keep a visually aatifacsimile of the original document, which signpieans that publishers often
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create PDF files from scanned images. Such imageebBDF files contain no tags or marked text foeest readers to recognize,
unless the image has been run through an OCR reersceader programme would be able to read that ou

Furthermore, before the release of the variousi@gns in the Acrobat 5.0 family, PDF files cantd no real text, but were merely
graphical representations of a page. In additiopdasing a variety of problems for disabled and d@abled users alike, this made
PDF documents impossible for people using screading technologies to access any of the informatmmained within a PDF
document.

Improvements

However, with the release of the latest versiondadbe reader / Acrobat Reader, Adobe started parating several accessibility
features into their product, allowing users to r&&aF files with screen readers, view documentsigh lcontrast mode, zoom and
resize text to fit any size view, and enabled b&sigboard navigation. These developments beneditiznige sector of the disabled
population. In addition several plug-in and feasunethin the Acrobat Capture Pack made it posdiblereate accessible documents
from scanned images. Moving print-based data frioenhardcopy page into an accessible format viapéicad character recognition
function is a powerful tool, though a quick andwaete conversion remains dependent upon the ckmiylayout of the hardcopy.

Continuing Issues

Despite the immense progress in this area, howevany PDF documents on the internet still remaacaessible, for most PDF
documents currently being placed on the internete haeen created with little attention to accessybidnd are thus mostly
inaccessible. Further, most of these documents havbeen updated since the release of the lagestons of Acrobat / Adobe. In
order for these documents to be accessible, tHdeeancuments need to be tagged and marked geé@ssibility.

It must be distinctly understood that whether inNHT Adobe PDF, or some other format, creating asitxs documents requires
much more than simply representing the originaudeoent accurately. Sighted people can look at agatipage and easily discern the
difference between titles, subtitles, columns af,teeaders, footers, and so on. Visual clues, sgdocation of the text on the page,
bold text, and large font sizes help them deterrtheestructure of a document so they can read amdate it easily. Unfortunately,
assistive technologies such as screen readers diepéind on these visual clues. They must instdgadnethe underlying computer-
based information to provide that same structusea&Aonsequence, making documents accessible depenao things:

Authoring the original documents so that they cionteot just content (such as the text in the doatinieut also information about
the structure of the content (such as how theflewxts within the page and from page to page).
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Using publishing tools such as Adobe Acrobat saftwand Adobe PDF technology that can retain anddmboth the content and
the structure so that it can be interpreted bystigsitechnology.

Problem Sites and Importance for Education

There are hundreds of such sites in India itseléthpdhe government sites, e.g.: www.edudel.nioamjw.bankofindia.com where
almost all the main circulars are given in scaninealje, some of them even with hand writing whiclamy case cannot even be run
through any OCR to ensure their accessibility. MgkPDF documents accessible today has become mgeatuhat ever before
because most of the people with vision impairmenhigher studies would depend upon the relevanemadd drawn from some
authentic sites such as J-Store, Sage Publicatilimecetc This is because libraries, archives,ssodment of other public and private
organizations have been making documents avaithbbeigh PDF or TIF image formatting. While moreeaetc PDF files can be
rendered accessible to screen readers with reainbexch of the information being archived on theeinet does not contain such text-
based information.

How to make PDF files accessible

It should be born in mind that In order for a POjedment to be accessible it must contain realdaegitbe tagged and marked up for
accessibility. In case it is not possible to pastagcessible PDF document over the internet, effbaduld be made that these
documents be provided with an alternative formahsas word or HTML etc. Image-based PDF documesneiated from a scan of
a hardcopy or paper document are completely inadadesfor people using screen readers. These iroabyefiles consist only a bit
map of the image and thus have no searchableUgxiating such documents to meet accessibility statsdrequires scanning the
image with OCR software and, depending on the cexiyl of the document may require a comprehensdilitng. If the documents
are created and written as a text documents wtbpallar word processing programme, converting itked HTML or keeping it in
the original word processor format is probably thest accessible option. Remember that it is alrabsays a good idea to offer
different format options, e.g. providing, say, MM, Word Perfect, and PDF versions of documenfscddrse, for the more
intricate and complex documents, this may not deasible option, since fine-tuning each file woblel more than a little labor-
intensive. Although PDF documents are not autoratyi@accessible, there are some important stragethiat can be implemented
without a lot of extra effort. As with creating &ssible HTML code, it is important to begin to thimbout accessibility at the outset
of creating a document. Fortunately several advahewe recently been made that promise a more rgailye accessible future for
PDF document access. Perhaps the most notablevienpemt in Acrobat Reader (the free application lalsée for download from
Adobe.com), Adobe Standard, and Adobe Professierthk addition of an accessibility checker. Tleiatéire allows users to quickly
check the degree to which any PDF file meets atubgsstandards. If programmes like Microsoft Woare being used to create
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documents, one must certainly start with using lhealdings and not just "bold" or large fonts, agdddullets or numbers to any lists,
using regular columns (by going to "Format" in thenu bar and than choosing "Columns") rather thbs to create columns of text.

Usable Access
Usability vs. Accessibility

Usability is an umbrella term which covers acca8gitalso under it. We say a website is user-fdignif it is easy to navigate. It is
usable if the users find the information they skdor in your website. Accessibility refers to thecess to a website. Generally, the
term “accessibility” is used in a sense to mean-treendly for the persons with disabilities. If yowebsite can be accessed with the
help of a screen reader, your website will be aereid accessible generally. It is a fact that imag@ames and flash content will
spoil the accessibility of your website. But, thregent trend is to avoid images and concentratbemformation a website provides
which is disabled-friendly also. So, we can say thath the concepts overlap with one another. liryoebsite is accessible, it is
definitely user-friendly and it will definitely red out to a wide audience. Your website is usahb @cessible if a person with
disability finds easy to navigate through it, idealn learn from it and enjoys it as well. It isportant to mark the content of a
webpage with proper navigation elements such aslidgaquotes, skip links, form labels etc, givingsdription to images, text
annotation to audio / vedio contents. The sameonadipplies to the portable devices also. Since mb#te devices like mobile
phones have become almost a substitute for congyutbiatever applies to the design of a good webaitebe applied here also. If a
person with a disability is able to use or enjog 8ervices offered, by a company independentlycare say that the device is
accessible. The features like tactilely discernk#gpad, voice commands and so on are great develus in the attempts to make
mobile phones accessible and user-friendly also.

Disability and the Law

The “disability statutes” came about only from thear 1995. Till then, the Constitution held fordaorovided remedy and relief to
persons with disabilities when their rights werelaied or denied.

Over the past sixty years of India’s independetegggl attitude towards the disabled has undergqreeadigm shift. In the formative
years, disability was viewed as a tragic pitifutuation needing charitable interference from thatest Even the new Indian
Constitution manifests a negative policy mind-desaxiety as far as the rights of the disabledcarecerned. The Constitution in its
Part 1l which deals with fundamental rights doest explicitly prohibit discrimination on grounds disability. One of the rare
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references to disability in the entire Constitutgam be found in the non-enforceable article 41ctvidirects the state within the limits
of its economic capacity and development, to “maKective provision for securing the right to wotk, education and to public
assistance in cases of unemployment, old age,esskand disablement, and in other cases of uneéesemant. With the passage of
time, it became increasingly clear that India caraftord the high costs of excluding the populatafithe persons with disability
from the mainstream.

1981 was declared the International Year of Persdtis Disabilities. Then in December 1982, the Gahé&ssembly adopted the
World Programme of Action concerning the disabled for implementing the recommended activities,3t9892 was proclaimed as
the United Nations Decade of Disabled Persons.lligjtae Standard Rules for the Equalization of Gypnities for Persons with
Disabilities was adopted by the General Assembli/ 983 on the basis of the experienced gained danedpistoric Decade of 1983-
1992. Although the Standard Rules are not compylgbeir purpose is to emphasize the responsihilityhe states in removing
obstacles that prevent persons with disabilitiemfexercising their rights and freedoms.

Realizing the urgent need of enhancing the plighbhe disabled, the state began to take stepsrig Bbout a positive social change.
A major breakthrough for the cause of the disalibebhdia came in the year 1980 when the policy maiter the first time thought
“in terms of equality, instead of institutionaligat, in terms of inclusion in place of exclusioEver since, a spate of legislations
such as the Mental Health Act, 1987, the RehabditaCouncil of India (RCI) Act, 1992 and the Nat& Trust for Welfare of
Persons with Autism, Cerebral Palsy, Mental Retavdaand Multiple Disabilities Act, 1999 have bepassed with the esteemed
objective of the protection and development of pesswith disabilities. Besides the Juvenile Judii@are and Protection of Children)
Act, 2000, which facilitates, interalia, the intaion of persons with disabilities into mainstreaotiety, there are a number of
beneficial labour legislations such as the Works&vmpensation Act, 1923, the Employees’ Staterdnse Act, 1948 and the
Public Liability Insurance Act, 1991, which protestd promote the rights of persons disabled duhegourse of employment.

The Persons with Disability (Equal OpportunitiesptBction of Rights and Full Participation) Act, 9B provides for education,
employment, creation of barrier free environmemwigia security, etc. The National Trust for Welfase Persons with Autism,

Cerebral Palsy, Mental Retardation and MultipleabiBty Act, 1999 has provisions for legal guardibip of the four categories and
creation of enabling environment for as much indeleat living as possible. The Rehabilitation Colatindia Act, 1992 deals with

the development of manpower for providing rehadtilin services.

However, a large number of disability activists ahd organisations working for the rights of pessavith disability have got
together and have proposed several amendmentset®@ditsons with Disability (Equal Opportunities, tBation of Rights and Full
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Participation) Act, 1995. Many allege that the petssed by the Indian Parliament in 1995 does mgn a&lith the United Nations
Convention for Rights of Persons with DisabilityNORPD) that calls for a rights—based approach.iéed of the hour is to have a
comprehensive legislation which will ensure riglaismainstreaming the persons with disability ie tieneral society.

The issue of copyright for books

Technology today has enabled the ‘print disabledxpand their horizons far beyond what were ti@ualtly considered within their
reach. Accessible technology in the form of theowe Screen Readers, Magnifiers, OCR (Optical Giter&Recognition), DAISY
format books, on-screen keyboards and many more imade the printed word accessible.

However in India, one important barrier that remsdry way of accessibility for the print disabledhg Indian Copyright Act. The
Indian Copyright Act -1957 does not explicitly alldor conversion and distribution of reading madknn alternative formats so that
persons with disability can access. Right to Reaa fundamental right for all individuals enshrirtatbugh the various fundamental
rights guaranteed within the Constitution of Indmalso the Persons with Disability Act, 1995 aradidhal Policy for Persons with
Disability, 2006.

The Indian Copyright Act, 1957 however has yeteéaimended to keep up with international standardsake this right a reality for
persons with print disability in India. Laws of V&0 countries (e.g. Copyright exceptions withipyaght laws in the United States,
United Kingdom and European Union among othersghalready been amended to bring in appropriate flrnatdons. The
international community’s joint efforts are alsdleeted in the WIPO Treaty for Improved Access Bhind, Visually Impaired and
other Reading Disabled Persons, 2008. These effais recognized the discrepancy between the ctomahCopyright legislation
and its negative impact on the print disabled comtywand have worked around the same.

Thus, the print disabled community is experiencangBook Drought” caused due to this lack of accessa law front by the
Copyright Law of India.

On the other hand, technological developments lgoree well ahead of the legal framework. Thanks @mjomstrides in the
computing and digital fields we are able to opemyna window of opportunity to the visually challetgand other print disabled
persons that previously did not exist. They cam,ifigtance, listen to a synthesized voice readfraub an e-Book either on the
computer or in fact in an MP3 or WAV format on a C@'hat is more, low vision persons can, with theisiance of screen
magnifiers, read previously inaccessible matefTdlis is over an above the traditional way of regda book that a visually
challenged person previously could hypotheticaityply e.g. through Braille, the book being read twuthem, or even a cassette
recording of the same.
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This dream however remains a distant one unlesgrthedisabled persons enjoy full access to kndg#eand the written word. The
barrier of being unable to read the hard copy pfiated book by virtue of the disability is the tlamental obstacle in their quest for
self-actualization. Unfortunately, the large nunsber titles needed are just not available in e-frran account of copyright

restrictions. This results in unfair deprivation.

In India, where less than 0.5 per cent of printedemal is available in e-format, it is imperatitvat the law makes it easier to access
copyrighted works.

The issue of copyright for software

In the last two decades we have seen a computelut®n, advancements in computer hardwares andabitldy of thousands of
software programs to automate our day-to-day arginbss tasks. Internet has emerged as a globalmeahich drives global
economic development. Internet provides new tradiermad branding opportunities for conducting bussglobally and making it
accessible to the consumers world-wide at affoelgbice. At the same time, it has also created oportunities for various kinds
of Intellectual Property Rights (IPR) infringemedisputes, cyber offences etc.

India’s growth in the internet space has been coma@iele. India has also made tremendous growthfornration and Software
Technology and is having compounded growth of ntloa& 25% every year.

The increasing use of Information Technology (AQwever, brings with it new challenges and thre&tsongst the most significant
is the security threat, including data theft, pygabacking, identity theft, violation of intelleal property rights, etc. Given the
commercial importance and potential of IT in Indlzere is a need for special efforts to fight siliegal activities. In order to keep
the legal regime abreast with this change in tlogesy the Indian Parliament went about legislatimg Information Technology Act,
2000. This article attempts to provide an insighthie major issues being faced by India in the cgpace.

After the advent of Internet most of the corporatellectual Property are held in the digital foaw it provides affordable access of
all the IPR resources to the public at large. Haveinternet has also made infringement of IPRparticular copying of Copyright
material easy and simple.

India has specific legislations to deal with vagdands of IPR infringement however these legislatiare not equipped to deal with
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some of the modern day copyright violations. The@ight Act, 1957 prohibits reproduction of the gaghted work in any material
form including the storing of it in any medium ble&ronic means, by any unauthorized person butdapacitated to deal with
illegal duplication, importation, distribution asdle of pirated music as it becomes difficult s the location of information.

In this scenario, where sharing of information am@®ople has become the major function of the meterthe peer-to-peer file
sharing services provided by various websites,ingpkdeep linking, framing and other innovationsietthhave changed the way
people share information over the world wide weayehgiven rise to a legal controversy. While thersisdownloading music,
software, computer games and other copyrightedriabgge held liable for direct copyright infringemt.

The protection to computer software is derived a@utwo Acts, the Indian Copyright Act, 1957 and tfieAct, 2000. While the
Copyright Act grants protection to the computergoaon as it is granted to other forms of copyrightextk, the technological and
complex nature of the computer programs callsdohmically effective protection.

The Indian Copyright Act, 1957 accords a speciatiust to computer software as compared to othersafcopyrighted work. The
Copyright Act regards the computer programs asalifeworks, and in addition to the general exclasiights provided to other
literary works, it grants extraordinary exclusivghts to the owners of the computer programs lightrto sell or offer for sale, and
the right to give on commercial rental or offer fwwmmercial rental. The Act has also exempted coenpgorograms from ‘fair
dealing exception’ (i.e. private use for reseacthicism or review of that work or any other wonkich is available in case of other
copyright works.

The IT Act, 2000 provides for punishment for tanipgrwith the ‘source code’ of a computer progran this protection applies to
computer source codes ‘which are required to be kepmaintained by law for the time being in forcélence, the protection
accorded by the IT Act is only for ‘source code’adimputer programs of government agencies andsth&ce code’ of computer
programs of private users still stand unprotected.

The Indian Information Technology Act reaffirms lad commitment towards building a knowledge-basediety and keeping in
pace with the rest of the world by providing a leigamework within which such society can flouridithile the Indian Government
has taken its first step in regulating the cyb@mes by legislating the IT Act 2000, the legal ragion Information Technology in
India is still in its nascent stage. There exisnewus grey areas and loopholes in the Act whied te be looked into and also the
accelerated pace of technological development diasd many unprecedented issues that do not fipgegex solution in the existing
Act. The issues relating to intellectual properghts on internet, spamming, cyber squatting, cybalking, credit card frauds, data
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protection and privacy on the net need to be addded-ollowing the footsteps of United States abldathich have adopted specific
legislations for data protection and privacy, In@avernment is also in the process of formulatagd to tighten its legal regime
over the issues relating to data protection andapyi to bolster its offshore credibility. The gowerent has taken into account the
modern ways of cyber crimes, violation of data @ctibn norms and prepared the Draft Informationhihetogy Amendment Act
2006 addressing issues relating to electronic aotdy breach of confidentiality and privacy, ctplornography, e-commerce frauds
like Phishing, identity theft, sending offensiveilmain order to bring a comprehensive legislatiomprotect the rights of the netizens.
This will go a long way in making Internet and cyBpace safer, people friendly and commerciallyenaable.

Proprietory and open source softwares

Proprietary Software

The term “proprietary”, in terms of software, cesatboth confusion and controversy among the frdavae communities,
companies and users. There are free software coitiesusuch as Free Software Foundation and Operc&dnitiative who relate
the term proprietary with the software packagescivlare neither free nor open source which is parig. In relation to software,
proprietary means an authority given to its cogyrigwner to have a control over the usage, modifinaor the redistribution done
by others.

Proprietary software packages are always relatéd tive term “closed-source” whose source code tiwailable for the public use.
Although most of the proprietary software packadesnot publish their source code but source-avialgiooprietary software
packages also exist.

Restrictions are enforced by the proprietor onaver usage and excessive modification in the soéwBwo types of restrictions can
be enforced by the owner on proprietary softwaregall@nd technical. Common Technical restrictioiudes the release of closed-
source program which are only computer-readableishem binary format and preservation of humardedde source code. Legal
restriction includes copyright under any restrietisoftware licence or patents. The third party teasign a non-discloser licence
agreement to access the source code. But it imeu#ssary to enforce certain legal obligations &iersoftware proprietary. Any
software which is an open source or comes underraigsive licence can become proprietary by ma&iraglable for the distribution
without the source code.

Despite a considerable difference between propyietad commercial software, the industry as wellnesfree software community
confuses and interchanges both the words. Bottprigtary and free software can be distributed atost or for a fee. But, the
difference lies in the distribution and amount ® t¢harged. In the case of proprietary softwareleftends on the proprietor the
whether the proprietary software can be distributedot and what would be the cost. While in teoh&ree software, anyone, who
has a copy of the software, can decide the chayg@rbgram or service. Well known examples of pietpry software include
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Microsoft Windows, Adobe Flash Player, iTunes, Addhotoshop, Google Earth, Mac OS X, Skype, Wiratig some versions of
Unix.

Open source software

In general, open source softwares are known foratrelability of their source code for the usersntodify according to their
understanding and requirements. The best advarghgke open source software is that number of misdgvolved in the
development of these programs. Open source softpackages have gained immense popularity in terfnssage for the
organizational profitability and work efficiencynternet has played a vital role in spreading awesembout these kinds of programs.

The Open Source Initiative uses the term open sawrqualify a software program as the open sosofigvare. A software does not
require just making available the source code tmcludes many things. Adherence to the followanigeria makes a program open
source software:

The licence should not prohibit any person or grivom redistributing or giving away the softwareaasomponent of an aggregate
software package or it will not require any royailtyfee on the redistribution.

The program must include the source code as weleasompiled form. The source code must be irpteéerred format so that the
user can modify.

The licence must allow them to be modified andritiated under the same licence.

The licence must permit to use the different nameecsion after the modification.

The licence must not discriminate with any persogroup.

The licence must not restrict the usage of thenso# for any specific task.

Access to educational materials

Recently India has passed a landmark bill “RighEtiucation” providing free and compulsory educatiomll children aged 6 to 14,
which is a definitely a great step. But at the saime we need to look into access to educationaénad for students with medical
needs and with print disability. One of the magsue the disabled students studying in schoollegas and universities are facing is
availability of their course and reference matanain accessible and adoptable format(s).

Access Methods
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With the recent innovations in technology, the opsi for accessing print information have changedndtically. The switch from
analogue to digital technology provides variousiog® to print disabled students for reading materias well, the development of
software programs targeted for specific disabiityups or tasks opens up new methods of readingvetidg.

Some of these innovative developments include skékle Braille technology, screen readers, scresgnifiers and text to speech
programs that read electronic text (E-text), dightardware and software programs for reading Erteadking dictionaries and
thesaurus programs, and portable systems for egamAfjpha Smart Dana, BrailleNote, CD and MP3 playand CCTV (closed
circuit television). Also the advance developmenthe optical character recognition (OCR) softwaregrams that produce greater
accuracy in translating the digital scanned imade iext. These programs are now tailored for fecgic needs of users who are
low vision or blind, or have learning difficultiebpth groups approach reading in different wayghsosoftware programs reflect that
distinction.

The traditional way for the blind to access coursgerial is in a special format like Braille. Buttae higher level of education
Brailling of all the course material is practicaliypossible because of its volumes, cost and lddggriating facilities for timely
deliveries.

Access Issues

The other important issue is that there is hardly accessible content available for subjects likehmmatics and science. Even
software programs are not fully automated in theveogence process of maths and science printedshotikaccessible e-format if
one opts for this process.

The copyright law also restricts students in fore@tversion and sharing of accessible contents ettibr students who can benefit
from it. One of the direct sources for getting eniat books is from publishers, but they are notraved this potential user group and
are not legally bound to provide such content.

Achieving Access

There are few resource centres and college / wiiiex libraries taking initiatives in an accessiltlontent creation from their
disabled students.
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Also they have facilities and technologies thatlstius can use for reading, writing, searching mettron. The computes loaded with
accessible softwares and hardware devices allosests to read accessible books, surf the inteaneekearch, get the printed word
converted into e-text, etc.

To elaborate more on how the access to educatidgariaa can be achieved the following are the usiaeaccess methods that
should be followed by all stakeholders.
Broad scale availability of materials in a timelamnmer;

Access to material in the preferred format or poin style;

Access to several types of adaptive technologgfample, computer, speech synthesizer, screenrsgéalge-print software, Braille
displays, talking dictionaries including a thesawru

Proper training on the technology.

A central repository of all books in an accessfblenat needs to be established so that there dupbcation of efforts. Cell phones
can now access the internet. In addition to commputell phones can also be used to access reauitryial for the blind from a
central repository through the internet.

It is imperative to ensure that students with pdisiabilities have the ability to access materiatg are so easily accessed by their
non-print-disabled counterparts. All educationatitutions have a duty to accommodate to ensuredahatudents have access to
course materials. In order to facilitate this ingtonal responsibility and duty, legislation mio& written with the broadest access
possible to support educational institutions amatdpction agencies in making printed academic nadtenailable to students with
print disabilities in preferred formats in a timehanner.

Materials provided must be made available in a lgnmeanner to ensure that students who cannot @selatd print can pursue
college and university education on a level playialyl, with equal access to all the tools of leagn

Publishers should make their books readily avaslablaccessible, useable, complete electronic fts;nraaa reasonable price.

Professionally produced books and other learnintgnads in all formats should be made more widelgilable for sharing between
schools, libraries, provinces and jurisdictions.
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Professors, teachers and instructors must be gitbnsupport the learning needs of all of theidstus, including those with print
disabilities. Reading lists and academic requirdsér each course of study must be establishell sufficient lead-time to allow
materials to be rendered accessible to studerdsrimats of choice at the beginning of each semester

Accessibility does not end with required readirggidents with print disabilities must be able tatipgoate in all aspect of campus
life and must have access to other types of mddemecluding course calendars, handbooks and camewspapers.

Professors and instructors must become more uadeiag of and familiar with the requirements ofdgnts with print disabilities in
their classrooms. Depending upon the school, thay mecessitate the delivery of faculty training/ksbrop sessions involving
students and disability service centre staff.

The Internet is being used by educational instihdiand faculties for course work. University antlege websites must be fully
accessible, in particular for those who use screading software.

To make full use of technologies, students wittpdisabilities must be provided with professiotaining in the use of their
equipment

Access to educational institutions

Higher education has become necessary as it opang doors of opportunities for us. It improves thality of life and acts as an
important economic driver. It has been a little entiran half a century since the government of lhdis taken initiative to facilitate
Indians with a number of universities and collegésday, the literacy rate in India has risen uph 2/third of the total population.
However, 40% of the total population is still érate. The only reason behind this illiteracy cklaf awareness and less or no access
to educational institutions.

According to the 2001 census, only 59.4% of rumbuyation is literate whereas the literacy rateudfan population is 80.3%.
Almost all the universities and colleges are lodateurban areas because of which only peoplediunurban areas are able to get
the full benefit of these higher educational ingigtns. When we talk about rural areas, rural sitglasually have to migrate to urban
areas, a task which involves significant finan@alies. Some drop the idea of higher educatiorsame opt for distance learning.
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Here are some factors behind the lack of access.

The Fee Structure

Some colleges/universities relax fees for minait@d persons with disabilities. However, someato &s a result, some manage to
qualify, but some fail to do so. The governmentudti@esign the education system in such a wayithexery college/university, the
minorities and persons with disabilities shouldréléeved of the fee paying problem. The governniexg attempted to improve the
access to higher education among women. Variousagidnal institutes have been set up exclusivelyfem. They even have seats
reserved in the existing institutes and get congessn their fees.

Reservations

Considering the fact that education is a meansingimg about socio-economic transformation in eiety, the government has taken
several measures to improve the access to edudatitire marginalized sections of the society. RedEm is one such measure.
Under law, some reserved seats are allotted tontherities, out of which, 7.5% is given to schedtribes (ST), 15% for schedule
castes (SC), and 27% for other backward classe€]@Mich includes persons with disabilities also.

Scholarships

Some universities/colleges also distribute schbhipssto deserving candidates. The government shpudgtide scholarships to
students of rural areas who are talented and levealiber but cannot afford to obtain higher etiooa Sometimes, the students are
even unaware of these scholarships so to overdasisituation, every college must have a help desk.

Distance Education

Students who are unable to join regular collegedapdistance learning. However, the colleges firatzide distance learning to the
students have a long way to go. Students preféardie learning as it is cost effective and timesgviBut studying through
correspondence is also problem, as there are oogarbooks available, and the induction classealatea mere formality. To make
distance learning more accessible, online clagsasld be organized at timely intervals. Usage af pasting, wikis, blogs and other
interactive tools will make educational institutsomore accessible to students of rural areas anketstudents who cannot join
regular colleges for unavoidable reasons.

Making documents accessible
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Accessible documents

In most circles, accessibility usually refers taher web accessibility or physical space acce#gibiWWe have also heard of
application accessibility (think MSAA) and Java essibility (the Access Bridge). However, there isritical everyday component
called document accessibility which deals with mgkilay-to-day documents read better especially wiserg assistive devices. This
article will explain what document accessibilitycimdes and will explain how to implement it. Micods Word will be used as an
example since it is one of the most common wordgssors on the market. There are other word proesach as Write from Open
office. The techniques for document accessibikyain the same and are technology neutral. The @rarare given for illustrative
purposes.

Styles

The essential component of good document acceasgibithe use of styles. Styles allow the comptwgprogrammatically determine
what text of that style does. For example, if yawdna heading marked with a heading style, therahguter can take that text and
add it to a table of contents. Internally, wordeiris Meta commands into the documents when youwsgdiels. These commands are
not usually visible to the user. In word 2007, yan use the “quick styles” button to access aofistequently used styles. The list
can be restricted to show the styles present irctineent document etc. there is also the styleloglie box. As of this writing, if
using a screen reader, you may have some diffignltglosing the styles dialogue box. Use the f6 keyycle to the document.
Barring this, explore using the mouse cursor fer‘tlose” button of this dialogue.

Color
Another crucial accessibility related item is col@olor must never be the only way of representirigrmation since everyone
cannot detect color. If you do need to use cotaiude a comment in the document explaining yoagasf color.

Contrast and Font
Contrast and the kind of font also play a cruaddé in making a document easy to read. Proportipsabced fonts are easier to read.

Images

As in web pages, whenever using images, ensureythatag them with suitable alternative text. lingsa screen reader when
inserting images, ensure that it is set to rep@plgical objects so that you can right click on gingphic and then add the relevant alt
text. In word 2007, the option to add alternatinet tis found in the “alt text” tab of the “size”adogue box.
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Tables

Another area to take into account is the correetafdables. Several authors use tables like famis lay out text. This is incorrect
usage. Text can be laid out using the approprigte and or correct positioning techniques. Fomepd, for indenting text, a style
like “normal indent” can be used. If you have te tise tab key, do not use multiple tab stops. Ehiecause there could translation
difficulties with translating that document intohet formats such as Braille. Also, when makingdalithat span pages, repeat the
header rows on every page. Word can do this autcatigtif the relevant options are set.

Equations
When it comes to writing equations in word, use ftilefeatured editor called math Type. The equatlitor is a lesser version of
math type.

Accessible Forms

It is important to add relevant help text to thatcols of the form. Again, positioning and textéddplay a crucial role. In terms of
positioning, ensure that when using a combo box lat®wn as a drop down, leave three spaces tagheaf it before you can put

any text. Do not hesitate to add descriptive texthe form and in the help for every control. Whienomes to white space, use it
judiciously. Do not use white space to indicateiege returns or force page separations.

A special note on the trust center

The trust center is where you can adjust the ggcseittings of Microsoft office. When using adaptitechnology such as speech-
recognition, you may have to lower the macro séglevel. This means that you should not permitdpening of untrusted Word
documents.

Spreadsheets

When designing spreadsheets, ensure that you lpuairg column and row headings. Many assistivea@svcan track these headings
and report them to the user so that the user iaya\waware of the context in which he is operatiklgo, be judicious in the use of
blank rows and columns to align text. Many peopéate spreadsheets to mimic the look of a papet.dbse the alignment features
to align text and as with word processors, formattext using styles. If dealing with large spréwmsads having complex formulae, use
named ranges so that they are easier to under&inederyone. Also, be careful with column and rallgnment. The text and or
numbers in the columns and rows must not be obdcivben creating objects on spreadsheets likebiexes, ensure that you have
appropriate descriptive messages explaining whekpected to be entered in these boxes. Also, raphg, ensure that you make
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descriptive titles not only to the chart but alsotlie axes. Where required, have descriptive legdhdreating add-ins and other
custom macros, ensure that the controls to actes® tmacros and add-ins are accessible from thH®oaay or the menu. Many

authors place buttons on a custom toolbar and reofiselaptive technology has to expend considertaile and effort to access these
macros and or add-ins. Also, in the documentatiwriffese macros, include a section on accessimg tieethe keyboard and mouse.
Finally, all the application accessibility guidedsabout aligning controls properly and the useelf labeled custom controls apply
here too since a lot of spreadsheets are progragnemwvironments and are often used as such.

Presentations

There are several elements that can make it difficuaccess presentations. For instance, untaggaghics, poor contrast, the

imbedding of text as graphics and the use of unwagd video. No one strategy is effective for mgkpmesentations accessible. Use
the default layouts of the presentation prograne défault place holders such as those for the stids, the body etc., are accessible
to adaptive devices. Also, be especially carefauabhe flow of text. The text on a slide is readhe order which it was added so
add text in the order in which you want it presdnt&hen adding graphical objects, use the notee paiits equivalent to describe

the object. Also, ensure that you add alternatie tags to all multimedia objects. When using gideaptioning must be present. If

this is not possible to do, then written transeriplt the video should be provided to the audienice gannot access it.

Portable document format (PDF)

Most PDF documents are created in other applicatsuth as Microsoft Word. The source document restccessible to begin
with. Then, the conversion process should retamahcessibility. When converting from Microsoft Wd@2007 to PDF, do not print
the file to a PDF printer sine that wont retain fi@ading styles etc. use the Microsoft “save as’REkty to convert the document to
PDF. The same applies to other Microsoft officedoicis. In some cases if you are converting a congideument, you may need to
retag the PDF in Adobe Acrobat Professional. Anodloeessibility barrier with PDF files is their seity settings. Secured PDF files
are accessible but certain practices such as thgable cursor and disabling the speaking aloud@F files should not be used since
they render the PDF inaccessible.

Benefits of accessible documents
1. Accessible documents are well formed and camsbd to create accessible web pages.

2. They also carry over to other formats since Wesable to export the document based on its’ irec

3. The Meta data in accessible documents coulddiagsify them in document management.
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Business Case

The Web is increasingly an essential resource famynaspects of life: education, employment, govemimcommerce, health care,
recreation, social interaction, and more. The Websed not only for receiving information, but afeo providing information and
interacting with society. Therefore, it is essdritiat the Web be accessible in order to provideakgccess and equal opportunity to
people with disabilities. Indeed, the UN Conventwnthe Rights of Persons with Disabilities (208&)ognizes Web accessibility as
a basic human right.

While accessibility focuses on people with disaiedi, it also benefits older users, mobile phorersjsand other individuals, as well
as organizations. Older users with age-relatedsaduiéty needs are an increasingly important corsiobase for most organizations,
as the percentage of older users is increasingfisamtly. Organizations with accessible websitemndfit from search engine
optimization (SEO), reduced legal risk, demonstrabf corporate social responsibility (CSR), anctéased customer loyalty.
Organizations can realize substantial return oestment (ROI) that offset any costs of implementiigb accessibility. In order to
be willing to make the initial investment, many angzations need to understand the social, techraaal financial benefits of Web
accessibility, and the expected returns. The jaatibn to commit resources to a project is oftatled a "business case". Business
cases usually document an analysis of a projeatigevin meeting the organization's objectives, dbst-benefit analysis, and the
expected outcomes.

Factors in a Business Case for Web Accessibility

The different aspects of the business case for &¢ebssibility are presented in detail in the folloywpages:

Social Factors addresses the role of Web accesgiiil providing equal opportunity for people withsabilities; the overlap with
digital divide issues; and benefits to people withdisabilities, including older people, peoplelwlibw literacy and people not fluent
in the language, people with low bandwidth conmedito the Internet, people using older technokged new and infrequent web
users.

Technical Factors addresses interoperability, gyakducing site development and maintenance tigujcing server load, enabling
content on different configurations, and being prep for advanced web technologies.

Financial Factors addresses the financial benefiiscreased website use, for example, from engpiemization (SEO); direct cost
savings; considerations for initial costs and omgaosts; and ways to decrease costs.

Legal and Policy Factors addresses requirementd/étr accessibility from governments and other amgdions in the form of laws,
policies, regulations, standards, guidelines, tives, communications, orders, or other types audeents.

To help develop a customized business case, eatltesé pages starts with questions to help idehtifty the factors apply to a
specific organization.

Permission to Use
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The "Developing a Web Accessibility Business Caseyour Organization” resource suite is copyrig@BC and licensed under the
W3C Document License. Additionally, you are granpedmission to create modifications of the material

WAI encourages you to copy, change, translateyilblige, and present the information from "Develgpia Web Accessibility
Business Case for Your Organization" as long asiydude a reference to this document as sourceriaht

Developing a Web Accessibility Business Case fowurY@rganization, S.L. Henry and A.M.J. Arch, edsonld Wide Web
Consortium (MIT, ERCIM, Keio), June 2009. http://mnw3.org/WAI/bcase/

Developing a Customized Business Case

An effective business case focuses on the orgamivsibbjectives and motivations. Certain aspetcteevalue and outcomes of Web
accessibility are more important to one organizatitan another, based on its particular situatien. example, one organization's
motivation might be to demonstrate social respalitsitby being inclusive of people with disabilise while another organization's
primary motivation might be technical quality an@eting international standards.

Just as organizations' objectives and motivati@ng,\so do their business cases for Web accesgilfilicustomized business case for
a specific organization will have different contamid style, and incorporate different aspects diffierent emphasis, focused on that
particular organization.

Examples of How Factors Differ Across Environments

Examples of different motivations that organizasidrave for adopting accessibility and how thosebmaimtegrated into a customized
business case are provided below:

A corporation might emphasize: financial gains aodt savings from increased web use due to inalepsential market share,
search engine optimization (SEO), and increasedilitgareducing risk of legal action, high legal genses, and negative image
public relations benefits of demonstrating corperatcial responsibility (CSR) benefits of an inalasworkplace that supports
employees with disabilities increased productitigm supporting and retaining older employees &t experience

A government ministry or agency might emphasize:

laws and policies that require public services available to all, such as anti-discrimination Ié&gisn or information and
communications technology (ICT) policy demonstnataf social responsibility and provision of infortimm and services that are
accessible to all citizens savings from improvedveseperformance and decreased site maintenancditsefiom enabling people
with disabilities and older users to interact witiem online instead of more costly ways

An educational institution might emphasize:

number of students, faculty, or staff with disdl®b in educational settings as a social respditgilbonsideration benefits of Web
accessibility to students with different learningles, older computer equipment, or low bandwidtteinet connections benefits to
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older employees who may be experiencing age-relatpairments, an increasing percentage of emplogsethe workforce ages
legal or policy requirements

A non-governmental (non-profit) organization (NG@®)jght emphasize: social responsibility factors,hs@s the organization's
commitment to human rights, including the rightrttormation organization's interest in ensuring itkmaterials are available to all
of its potential audiences supporting older peepth age-related impairments who may be donors

A web design business might emphasize: compet#dkantage and financial benefits of being able éethincreasing requests for
accessible web design and development

technical benefits and long term financial bendftslients of providing sites according to welnsi@ds public relations benefits of
being able to support clients' interests in demratisg social responsibility

A small to medium-sized enterprise (SME) relyingga@ommerce might emphasize:

positive impact on search engine optimization (SEO accessibility improvements importance of aoréasing market among
people with disabilities and older people who megnidicantly benefit from accessible online shogpincreased general usability
and trustworthiness of online shopping interfacemfimproved accessibility reduced risk of legdi@tand negative publicity from
not complying with anti-discrimination legislation

While your business case may emphasize a few asieistalso important that you include other aspeFor example:

An organization with a clear legal requirement Waeb accessibility might still need a solid costdsgnanalysis to get management
to commit sufficient resources for an effective Waaloessibility program.

Some commercial organizations might be more resperns a social responsibility argument than tdamdard cost/benefit analysis
when committing to Web accessibility.

Accessibility versus Usability

Accessibility has come to mean whether a websitkssbled-friendly or not. If a website is full fhsh images and if it takes a lot of
time to download, it is at least partially inacebks The users will definitely search for alteimas to get the information they want.

If a website is easy to navigate with assistivei@sy but there is nothing relevant in it, it is@ahot usable. We can say that a website
is user-friendly if it succeeds in satisfying theeds of everyone in society regardless of any ityab

There is no need to forbid the use of JAVA scriptaay other technology make your website easy twwonitwad or to add any

attraction. But it is necessary to make sure thptavides relevant content and to also providaléernative format to explore your
website. In this way, the website will be accessdnd usable also.
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1. Easy to learn:

If what you describe is beyond the grasp of thegjgbey will turn to other websites for help. ke sure that whatever you say in
your website is simple, easy to learn and easgrteember

2. Easy to use:

If your website takes much time to download to enpoter, the users will definitely avoid it becamsme of us have the time to wait
for a single website to open. They have many ateres. Everything depends on your targeted audiamd a user-centered design
will definitely help you.

3. Easy to remember:

If your website contains several similar links, ngseill find it difficult to remember and it will &dly affect the traffic to your website.
4. Easy to navigate:

If users make a mistake while using a product,ightnot be their fault. So, if a product inadvettg makes them repeat a certain
kind of mistake, they may not return to your wedsit

5. Enjoyable:

People generally use a particular website or devemause they enjoy using it. If your website falprovide content which satisfy
and gives them pleasure, you are sure to lose.

Accessibility for Nations
Policy and Legislation

United Nations Convention on the Rights of Personsith Disabilities (UNCRPD)

United Nations Convention on the Rights of Perseits Disabilities (UNCRPD), which came into forae May 2008 and requires
signatories to ensure the full enjoyment of humghts and equality under the law by those with loligges. Many of the rights of

persons with disabilities affirmed in the conventimirror those found in other UN Conventions, btheos are specific to the
UNCRPD. Among the guiding principles of the convemtis accessibility. By signing the Conventionates pledge to “enable
persons with disabilities to live independently guadgticipate fully in all aspects of life” by, angpmther things, “promot[ing] access
for persons with disabilities to new informatiordarommunications technologies and systems, inofuttia Internet® The emphasis

on accessibility represents a deliberate paradigfhia the conceptualization of disability in imtetional human rights law, from a

! United Nations Convention on the Rights of Persons with Disabilities, Article 9. http://www.un.org/disabilities/convention/conventionfull.shtml
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model of exception to a model of inclusion. Wherease disability was defined within a “differengadradigm which tried to find
special and alternative arrangements for persotisdigabilities, the UNCRPD invokes a social maafatlisability rights that focuses
instead on the state’s responsibility to make spciecessible to all persons on an equal and nparate basi$.About half the
signatories of the Convention are also signatdadgle Optional Protocol that was drafted in coojion with the UNCRPD. States
signing the Protocol thereby enable individualgaups within their jurisdiction to present claiwfsviolations of the provisions of
the Convention to a UN committee tasked with cotidgcan investigation into the complaint and isgurecommendations to the
state.

Biwako Millennium Framework

The Biwako Millenium Framework is a regional franmWw for action towards an inclusive, barrier-freeaights based society for
person with disabilities in Asia and the PacifitieTrramework was developed by the Economic andaB@@mmission for Asia and

the Pacific in October 2002, during the Decade ishbled Persons 1993-2002. The Framework seeksterfsub and inter-regional
cooperation for action, based on established targed strategies, as set out in the document. réheefvork has 7 priority areas, 21
time bound targets, 17 strategies and 3 mechanisms.

The target groups of the framework are self-helyanizations of persons with disabilities, womenrhwdtsabilities, early detection,
early intervention and education. Target areafi@fftamework include training and employment, idahg self-employment, access
to built environments and public transport, and oy alleviation through capacity-building, socsdcurity and sustainable, and
finally, access to information and communicatiansjuding information, communication and assistigehnologies. Action targets
are set within each of these areas.

With reference to ICT, there are six targets laid. &irst, by 2005, persons with disabilities slabbbhve at least the same rate of
access to the Internet and related services agshef citizens in a country of the region. Sedpnbhternational organizations (e.g.,
International Telecommunication Union, Internatio@aganization for Standardization, World Trade @rization, World Wide Web
Consortium, Motion Picture Engineering Group) resgble for international ICT standards should, B®4£, incorporate accessibility
standards for persons with disabilities in theiteinational ICT standards. Third, governments ghoadiopt, by 2005, ICT

?Tara J. Melish, The UN Disability Convention: Historic Process, Strong Prospects, and Why the U.S. Should Ratify, 14 NO. 2 Hum. Rts. Brief 37.
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accessibility guidelines for persons with disala$tin their national ICT policies and specificalflude persons with disabilities as
their target beneficiary group with appropriate meas.

Fourth, governments should develop and coordinataradardized sign language, finger Braille, tatipn language, in each country
and to disseminate and teach the results throdgheans, i.e. publications, CD-ROMSs, etc. Fifthygmments should establish a
system in each country to train and dispatch saggliage interpreters, Braille transcribers, finBeaille interpreters, and human

readers, and to encourage their employment. Fingtlyernments should halve, between 1990 and a8&5roportion of persons

with disabilities whose income/consumption is léss one dollar a day.

Review of the framework takes place at various I&vend it will remain in force until 2012. Whilkeé framework does have 62
member states, the framework is not legally binding
Accessibility Policy and Frameworks in Differentuddries

USA

Americans with Disabilities Act

The Americans with Disabilities Act (ADA) requirdbat covered entities furnish appropriate auxiliaigs and services where

necessary to ensure accommodations for individuals disabilities, unless doing so would resultaifiundamental alteration to the

program or service or in an undue burden to themm/entity.

In 1996, the U.S. Department of Justice issued lacypouling that stated that ADA Titles 1l and IHequire State and Local
Governments and the business sector to providetetecommunication whenever they communicate thindine Internet.

Rehabilitation Act Amendments

In June 2001, the United States federal governmeatted regulations regarding equal access tomafttwn technology for people
with disabilities. Specifically, on August 7, 1998ublic Law 105-220 enacted the Rehabilitation Aotendments of 1998, which
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significantly expands and strengthens the techiyosmgess requirements of Section 508 of the Ratalmh Act of 1973 (Section
508).

Section 508 establishes accessibility requiremémtsany electronic and information technology tl&tdeveloped, maintained,
procured, or used by the United States federal mpovent. It requires that all U.S. government agesiciensure that...federal
employees with disabilities...have access to andafseformation and data that is comparable to tbeeas of those without
disabilities.” It also requires that federal agesaileveloping Web sites ensure that citizens wéabdities have equal access to the
information on those Web sites.

Web and IT Accessibility

Currently, many US states are looking at Web anddtessibility policies and ways to refine and ioy@ them. Some states had
accessibility policies in place before Section 5@8le others did not. Many states are changing ssibdity policies to reflect the
requirements of Section 508. Some are taking a cwdbapproach by keeping their core policies ardirgdfurther accessibility
"guidelines.” Some states see Section 508 meradyssarting point and want to add further requinets®ased on W3C initiatives.

There is no uniform methodology by which all statesate and implement IT accessibility policiesm8ostates have scrambled to
put together IT accessibility policies, especiatiythe area of Web accessibility. Programmers simeked guidelines by which they
can build accessible websites. It is a new frorftiesome states that are attempting to move towecéssibility while addressing the
outcry from people with disabilities.

Accountability and Implementation

It is unclear to what extent states will be heldaamtable to Section 508 legislation. The spiriSetction 508 was originally applied
to federal agencies, government contractors, aner®teceiving federal money. Many disability aca@cgroups have attempted to
hold states accountable to Section 508 becauserdioewe federal funding through the Assistive Tedbgy Act. Thus far, states
have not been in full compliance in regard to $#c808 regulations.

Slowly but surely, states are addressing IT acb#isginot just through policies, but legislativelgs well. Currently 22 states have IT
accessibility laws and 5 states are presently enpteliminary stages of drafting legislation, isguiexecutive orders, or writing
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policies. One state has an executive order in pkwe four states have accessibility standards stegiefrom their top IT
administrators; however, no actual legislatiomiplace.

Many states had IT accessibility legislation on Hwoks prior to the 508 standard. More commonlgséhstates only addressed
accessibility for persons who were blind. Someestare moving to modify legislation and draft ammadts to bring their legislation
up to Section 508 standards.

On a positive note, states that are looking to a&getion 508 are doing so for increased usalslstem-wide. Nationwide, state
information technology offices are looking at p@s; training, and support to successfully implen&esction 508 requirements from
a usability standpoint. States are finding thairtheability is greatly improved when accessibildyimplemented correctly.

European Union

At the European Council in Lisbon in March 2000 aHe of State and the Government of the EuropeaanJaunched a strategy to
prepare the EU for the challenges of the new cgnithis has become known as the "Lisbon Stratefjy&. objectives set at Lisbon —
higher growth, more and better employment and gresicial inclusion — were ambitious and Informat@nd communication
technologies (ICT) were identified as playing a kelg in achieving them.

In response to this, the European Commission lath¢he eEurope initiative in June 2000 with the aiimaccelerating Europe's

transition towards a knowledge-based economy, arédlize the potential benefits of higher growtigre employment and faster
access for all citizens to the new services ofrtfermation age.

eEurope

The first phase of eEurope was the eEurope 200@i\&dan, which comprised a total of 64 targetbeécachieved by end 2002. The
majority of these were successfully completed, endune 2002, the European Council launched a sepbase, eEurope 2005,
which focused on exploiting broadband technologiedeliver online services in both the public antvagte sector. The mid-term

review of the eEurope 2005 Action Plan has confatiat its main targets are valid until end 2005.

Challenges
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The European Commission's view of the challengasribed to be addressed in a European Informaborety strategy up to 2010
are set out in a Commission communication on "@haks for Europe's Information Society beyond 2@&rting point for a new
EU strategy”, adopted on 19 November 2004. This momcation highlights the need to step up reseamth investment in
information and communication technologies (ICTpd&o promote their take-up throughout the econol@y. should be more
closely tailored to citizens' needs and expectatieo enable them to participate more readily iaialy fulfilling and culturally
creative virtual communities. The Commission comication identifies a number of challenges that valhain relevant for Europe's
future Information Society policy, such as elecicanclusion and citizenship, content and servigeslic services, skills and work,
ICT as a key industry sector, interoperabilitystrand dependability and ICT for business processes

Public consultation

The European Commission has launched a public #atisn on how best to make information and comroation technologies
(ICT) available to all, including the disabled ati@ elderly. This consultation suggests introduanegv legislation to remove the
technical challenges and difficulties faced by sdfhkcitizens when trying to use electronic produmtservices such as computers,
mobile phones or the Internet. The public consioitatocuses on three areas identified by the Comsionsas key to promoting what
it defines as 'e-accessibility': public procuremesettification, and the use of legislation.

United Kingdom

Public Transport
Accessibility Plans

In the United Kingdom, the Department for Transgwas mandated that each local authority producAcaessibility Plan that is
incorporated in their Local Transport Plan. An Assibility Plan sets out how each local authoritgngl to improve access to
employment, learning, health care, food shops &nerervices of local importance, particularly disadvantaged groups and areas.
Accessibility targets are defined in the accesgyjillans, these are often the distance or timactess services by different modes of
transport including walking, cycling and publicrisport.

Public Service Vehicles Accessibility Regulatio@®@

Part 5 of the Disability Discrimination Act 1995 A 1995) allows regulations to be made requirinignaw land-based public
transport vehicles - trains, buses, coaches arid tao be accessible to disabled people, includumgelchair users. Regulations
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covering buses and coaches, the Public ServicecshAccessibility Regulations 2000 (PSVAR), haeero made and cover all new
buses and coaches introduced into service.

Blue Badge Scheme

The Blue Badge Scheme provides a range of parlkingessions for people with severe mobility problevhe have difficulty using
public transport. The badge enables holders to plade to where they need to go. The scheme opafateughout the UK, and is
administered by local authorities who deal withlaggpions and issue badges.

Railways for All

The Railways for All Strategy explains what Greait@n's railway industry is doing to improve acsder disabled people. It
describes what is being done to improve informatgtations and trains and explains how the £370cess for all funding will be
used to improve access at stations.

Access to aviation and shipping

Access to aviation and shipping is governed byrinational laws and standards. Since 2007, Europma&nhas given rights to
disabled people when traveling by air. This wilsere a consistent and seamless service from &@rénd airports across Europe.
Similar European law protecting disabled peopleminavelling by ship is expected in the future.

Policies for Making Websites Accessible

Disability Discrimination Act

The Disability Discrimination Act 1995 (the DDA),as introduced with the intention of comprehensivtalkling the discrimination
which many disabled people face. The main parhef@DA that applies to websites and requires theiet accessible came into
force on 1 October 1999. Further changes were rnadlee Act in 2005 which required certain employansl service providers
previously exempt from the Act (such as the potod small employers) to comply with the Act andréthere make their websites
accessible.

Websites may be covered under the employment poo&of the Act, for example, they may be a medredwertising jobs or there
may be an intranet which staff needs to use. UttdeAct an employer is obliged to make reasonatiesements where a "policy
criterion or practice" places a disabled persamsubstantial disadvantage.

Websites will most commonly be covered when thaysttute the provision of a service, or they atatesl to education. The Code

of Practice Rights of Access: services to the pulglublic authority functions, private clubs an@rmises, includes the example of
accessible websites as an example of auxiliaryandsservices required under the Act.
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Service providers are required to provide auxiliargs and services where this would enable or niakasier to use a service.
Service providers are required to change practigekgies and procedures which make it impossibll@eimeasonably difficult to
access a service. This may impact upon procedhegsatservice provider expects customers to folbbowits website which are not
accessible, for example security procedures.

Examples of inaccessible websites which may coatrathe Act in the area of service provision inetud

* It may be unlawful for a website to have linkstbat is not accessible to a screen reader * Thkcapon forms for bank accounts
on a bank's website may be in a PDF format thatatane read by a screen reader ¢ Public transipegtdbles on a transport website
are not in a format accessible to screen readditse size of text, colour contrasting and formattf a local authority website might
make it inaccessible to a partially sighted serviser « An online retailer changes its securitycpoures without considering the
impact of blind and partially sighted customerd tse screen readers. This has the affect of exgyzkople from making purchases
on the website.

Service providers are only expected to make "restsleh adjustments. "Reasonable” is not definedha Act, but the Code of
Practice does give some guidance on this, andatetichat it will depend upon:

» The type of service provided ¢ The type of orgation you are and resources available « The implatite discrimination on a
disabled person.

A disabled person who believes they have beenidis@ted against by a service provider can appinéoCounty Court for an order
that the service provider makes their website atiolesand compensation for "injury to feeling" file discrimination they have
faced.

Education

The Special Educational Needs and Disability AQDRQSENDA) establishes legal rights for disablagishts in pre- and post-16
education by amending the DDA to include educatibhe Act ensures that disabled students are ngatimlimated against in
education, training and any services provided whotl mainly for students. This includes coursesvigled by further and higher
education institutions and sixth form colleges.
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It is unlawful to treat a student "less favouraligt reasons due to disability. If an individualisa "substantial disadvantage" due to
the way in which a body provides its educationavises; responsible bodies are required to taksoregble steps to prevent that
disadvantage. This may include: « changes to mdiand practices (these are the only changes eéguipre-16 education) « changes
to course requirements or work placements  chatméise physical features of a building ¢ the pstm of interpreters or other
support workers ¢ the delivery of courses in aldine ways ¢ the provision of material in othemfats.

Canada

Canada has a combination of Web accessibility stestsl and human rights legislations which advocatd atipulate accessibility
requirements. The applicability of the Guidelingga all government departments and ministries agehcies but not to any private
organizations. Canada has also established mechemnifor updating of the Guidelines and for monitgriadherence to the
standards.

Canada has one important set of standards knowmeaS8ommon Look and Feel Standards for the Intetrietunder which it has
adopted much of the WCAG 1.0. It comprises of fparts, namely: Part 1: Standard on Web Addressas,2P Standard on the
Accessibility, Interoperability and Usability of Wesites, Part 3: Standard on Common Web Page FoamdtPart 4: Standard on
Email. The standards also address additional sitxkty issues not covered by the Web accessyhifittiative. Federal institutions
had to comply with these standards by the end 0220

These are standards and Guidelines that remainedfant till December 31, 2008. The Treasury BoafdCanada, under these
standards, has adopted the WCAG 1.0 Prioritiesdl2anheckpoints. The standards also address adliteccessibility issues not
covered by the Web accessibility initiative. Thetsendards were superseded by CLF 2.0.

The newCommon Look and Feel Standards for the Inte{@tF 2.0) were developed to reflect modern prastion the Web,
changes in technology and issues raised by the &dedmunity over the past six years as well as taawg navigation and format
elements. The standards were rewritten to elimidafgdication and conflict with other Treasury Bogalicy instruments and were
reformatted to improve their structure and orgatiora

These standards were approved by Treasury Boardsters on December 7, 2006 and these are mandgtorgll institutions

represented in Schedule I, I.1 and Il of the Fimglnddministration Act with a two-year deadline émgl December 31, 2008, for the
conversion of existing sites. Web sites launchedrafanuary 1, 2007, must conform to these newdatds. These Guidelines
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include Standard 1.1 - W3C Checkpoints, Standa2d Document Technologies, Standard 1.3 - Alterfatanats, Standard 1.4 -
Text Equivalent, Standard 6.8 - Validation; GuideliL..1 - HTML 4.0; and Guideline 6.1 - CascadingeSEheets.

The standards note that where best efforts cana&erthe content or application accessible - thalvigere a document cannot be
represented in XHTML 1.0 Strict or a language desct by World Wide Web Consortium (W3C) Recommeiwtet — the
institutions must include an accessibility noticetbe same page, immediately preceding the inaitdesdement(s), that informs site
visitors on how to obtain accessible versions idicig print, Braille, and audio, and also includefartessibility Notice on the "Help"
page(s) of the Web site.

Providing accessible versions other than accesXiHIEML is a "last resort” measure. It is not intexddo be a convenient method of
avoiding the often-minimal effort necessary to miéeb pages or Web applications accessible.

The CLF Standard respects universal accessibilitid&ines by employing a validation methodologyatssess the accessibility,
interoperability and usability of its Web sites| Bites must be tested with a variety of browsédtwsre, platforms and technologies
to ensure that Web pages remain accessible ancbpetable. Validating Web pages on either exisang future sites against
XHTML 1.0 Strict document type definition (DTD) @ similar format that is a recommendation of theGN@ill ensure they are
syntactically correct. The World Wide Web Consartiprovides validation methodology which is follow&esting with site visitors,
current or potential, is also critical and must @oease of use, navigation, comprehension andsasisfaction. For the purposes
enforcing the CLF 2.0, an institution is any orgational entity listed under a unique title in Sadles I, 1.1 and Il of th&inancial
Administration Act

Other than these standards, Canada has many hughds legislations which advocate accessibility atider offices and reports
which deal with the issue. TH&mployment Equity Act and thePolicy on the Duty to Accommodate Persons with Digalities in

the Federal Public Servicedo not apply directly to the public but, rather,candidates for employment with or employees of the
federal government. Nevertheless, they do incotpdtee principle of the duty to accommodate andhéed to remove barriers to the
full social and economic integration of persondwdisabilities.

Section 2 of th&€anadian Human Rights Actstates that the purpose of the Act is as folldyvs] to give effect [...] to the principle

that all individuals should have an opportunity &quwith other individuals to make for themselves tives that they are able and
wish to have and to have their needs accommodedegjstent with their duties and obligations as imers of society, without being
hindered in or prevented from doing so by discretamy practices [...].’JAmong the 11 prohibited grounds of discriminatien i
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disability. Human rights jurisprudence has estaigliskey principles to be followed in devising apgprate accommodation. The most
important of these is that accommodation must,hi® éxtent possible, to maximize the dignity of fierson(s) receiving the
accommodation; and to ensure that accommodatias sémilar as possible to the services providguetiple without a disability.

One of these is section 15 of the Charter of Right$ Freedoms, which states that “every individsigiqual before the law” and that
one of the prohibited grounds of discrimination“hysical disability.” In light of the legal regq@ments noted above and the
jurisprudence, it is clear that if federal depantiiseand agencies make print documents availalitgetgeneral public, they must have
services in place to ensure that persons who caeadt print material are accommodated through coelypa alternative means of
communication. The duty of accommodation shortrafue hardship is a fundamental principle of humghts law, especially with
regard to the special needs of persons with difabil The duty to accommodate is required to tbatpof “undue hardship.”
Canadian courts have yet to fully define the linasitsindue hardship, but they have clearly put § \gh value on the obligation of
accommodation. Other important Sections are sextoand 6 of the Canadian Human Rights, Adtich state that access to goods,
services and facilities must not be denied to adyidual on the basis of a prohibited ground sicdimination.

The Communications Policy of the Government of Canadas the official Treasury Board of Canada SecrataffBS) policy
governing how federal departments and agenciey oatrtheir responsibilities to communicate withn@dians. This policy is issued
under the authority of the Financial Administratidat (FAA), section 7, and applies to all instituts identified in schedules I, 1.1
and Il to the FAA.

The province of Ontario has a strong legal framéwor promoting accessibility. The newly enactedtarians with Disabilities
Act, 2001, is "to improve the identification, removalgorevention of barriers faced by persons withldigees and to make related
amendments to other Acts." Section 6 of the ODatest ‘The Government of Ontario shall providdiiternet sites in a format that
is accessible to persons. Section 1 of@mario Human Rights Code also states that every Ontario resident is enttitedqual
treatment as regards the provision of goods, sesvand facilities. All of this means that if yotopide goods or services to the
public, you must provide them equally to all peggled not deny them to someone on the basis af disgbility. Some Canadian
colleges and universities are adopting Web acaéssipolicies and Guidelines. For example, tbaiversity of Victoria's Web
policy states, "All official UVic Web sites should be assible to users with disabilities." Uvic Web Actbgity Guidelines
addresses how to implement its policy.

Industry Canada'dssistive Devices Office also works with the prevatector, such as telecom companies and bankitiguiimns,
encouraging them to enhance the accessibilityef firoducts, systems and services.
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With regards to monitoring and implementation, dgplobeads of all the institutions are responsible ifoplementation in their
respective institutions. Consistent with the regnents above, deputy heads will monitor adhereadhis standard within their
institutions, taking direction from Treasury Boarthctive Monitoring Policy, Evaluation Policy ariblicy on Internal Audit’.

At a minimum, the institution assesses the follgyvin

« Compliance with the Web Content Accessibility Guilskes 1.0 Priority 1 and Priority 2 checkpointstbé World Wide Web
Consortium (W3C) Web Accessibility Initiative;

« Use of and conformance to XHTML 1.0 Strict and AS®as baseline technologies;

«  Where presenting the content in XHTML 1.0 Stricotimer language described as a W3C recommendatioot ipossible, the
availability of accessible alternate versions amdéssibility Notices;

«  Where multiple formats are offered, a text indigatof the format, file type and size is provided éach format and a link to
any specialized software required; and

- Sufficient contrast between textual elements amdp@und colours or images.

The Treasury Board Secretariat will monitor commpdi@ with all aspects of this standard in a varmtyways, including but not
limited to assessments under the Management Acability Framework, examinations of Treasury Boardib®Missions,
Departmental Performance Repo#sd results of audits, evaluations and studies.

South Africa

According to the Council for Scientific and IndustrResearch (CSIR), there are approximately 4ionilpeople with disabilities in
South Africa. While access to information, servieesl the ability to communicate effectively is ay kesed, existing devices and
software that allow disabled people to interactooanputers "are prohibitively expensive and havebeen designed with the South
African context in mind".

An anti-discrimination clause in the National Catgion of 1996, which includes disability policiés be implemented, builds the

legislation on accessibility in South Africa. Thevgrnment's policy is described in a White Pager,Ibtegrated National Disability
Strategy of 1997.
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The National Accessibility Portal

The National Accessibility Portal (NAP), an inifia led by the CSIR's Meraka Institute, is workiegchange this, using assistive
technology to enable people with disabilities teess and share information online in an affordaidg. The NAP initiative was
conceptualized and developed by the Meraka Institupartnership with a representative group adlolisd persons' organisations and
the Office on the Status of Disabled Persons inRhesidency. The Meraka Institute released thestlatersion of the National
Accessibility Portal, NAP 3.0.0, in October 2008 cbntains inclusion of South African Sign Langud§ASL) on the interface,
which aids the navigation process for deaf pedpla@so provides SMS-based query facility, as vasllan interactive voice response
(IVR) system via the telephone.

NAP is unique in the sense that it caters for peagloss the entire spectrum of disability. Fevallogebsites do include accessibility
features for disabled persons, but these are mastigd at people who are visually impaired. To exithe accessibility to the
websites for other category of disabilities, NAPsviratiated.

While deaf people in developed countries are mdgdyate, deaf people in developing countries salSouth Africa often struggle
with literacy in terms of the written language. imakes it difficult for them to access informatemd navigate their way through a
website.

To sum up, it can be said in the South African ernhthat some policies have not been fully enfordeat example, building
regulations to ensure accessibility are often igdoMore effort and dedication is needed to makeftogress on disability related
legislation a reality in the lives of people witlsabilities. One of the most important issues tiesd to be dealt with is the allocation
of resources to implement with concrete actionsarahges the legislation that government bodieg kbagated. Disability issues as
viewed by governments and society have changediygj now the work must continue to accomplisimare unified society
worldwide.

Japan
Japan does not have any legislation around accésgibut has specified its accessibility policies both Web and other electronic
infrastructure in the form of industrial standardehese standards are applicable to both national kxtal government agencies but

do not have any legislative backing for implemeatatJapan has also faced additional difficultias account of the complexity of
the Japanese language and script as compared tddbndapan is a signatory to the UNCRPD.
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Japan has advanced several initiatives over the yeday down standards for Web accessibility.SEhleave been complicated by the
nature of the Japanese language which, as a pbdaerguage with a large number of characters, tsasosuited to the WCAG
Guidelines, which are more oriented towards alphébsed languages like English. Japan does not &@aydegislation covering
accessibility, but the Guidelines for accessibitigve been laid down in the form of an Industri@n8ard by the Japanese Standards
Association.

In November 2001, the International Organization &andardization (ISO) and the International Etetéchnical Commission
(IEC) jointly issued “ISO/IEC GUIDE 71: Guidelinésr standards developers to address the needsl@f pérsons and persons with
disabilities.” In 2004, building on ISO/IEC GUIDEL7and JIS Z 8071, the Japanese Industrial Starfdaid/eb accessibility was
released, calledIS X 8341 Guidelines for older persons and persons with disab—information and communications equipment,
software and services.” Although the JIS is noéllggbinding, and its Guidelines are subject tostabtial interpretation, it did attract
a great deal of attention when it was first passed.

Currently, five components of JIS X 8341 have bissned: Part 1 (JIX X 8341-1: 2004) “Common Guiued” (May 2004), Part 2
(JIS X 8341-2: 2004) “Information processing equgnmti (May 2004), Part 3 (JIS X 8341-3: 2004) “Weintent” (June 2004), Part
4 (JIS X 8341-4: 2005) “Telecommunications equipthé@ctober 2005), Part 5 (JIS X 8341-5: 2006) ‘iCéf equipment” (January
2006). The JIS X 8341-3 was expected to functem &dasis to ensure the Web accessibility of gowemt websites in the central
and local governments in Japan. However, the Minisf Internal Affairs and Communications found adespread lack of
understanding of and respect for the JIS X 834m8rgy the local governments in Japan and in Dece2®@5 further proposed
“Operational Models to Improve Accessibility of Figbd/Neb sites” in order to supplement the JIS X B34

However, the Guidelines on Web content accessilalihounced in Japan so far have no legislativkibgor power of enforcement,
only indicating objectives to which web designeotuntarily strive to achieve, and therefore, hawé neceived sufficient attention.
Furthermore, there is no effective Japanese-cobipatalidation tool for accessibility and due te tinnate differences between the
English and Japanese languages, it is not podsililenduct an appropriate evaluation of Japanede &etents using WCAGL1.0.
These circumstances have made it difficult to eresicessible Japanese web pages. In order to impinevcurrent state of Web
content accessibility, the Ministry of Public Maeagent, Home Affairs, Posts and Telecommunicatiors the Communications
Industry Association of Japan (CIAJ) have created"Web Accessibility Working Group." Its major idies are to discuss a new
accessibility evaluation method, which takes inbmsideration the info-communications environmerd anique characteristics of
the Japanese language. Alsadvelop an accessibility evaluation system, whigh lse used in Japanese and is made to match the
needs of the Japanese language and improve Wednt®bly implementing the newly developed evaluatigsiem.

* Kazuhito Kidachi, Web Content JIS Compliance, available at http://www.mitsue.co.jp/english/column/backnum/20040625a.html.
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In order to determine more accurately, whetherairam HTML document conforms to WCAGL1.0, the wotgkigroup decided to

apply the Techniques for Accessibility EvaluatiardeRepair Tools (AERT) as a complementary docun@emVCAG1.0. Though

AERT is still a working draft, it specifies the alithm for evaluating whether or not an HTML docurheonforms to WCAGL1.0.

However, the evaluation standard specified in AEERR3umes that the text is written in the Englisinalyet. Therefore, if it is applied
to Web contents written in Japanese, appropriasduation or repairs are not possible. Such probledsto the need for a new
standard taking into consideration the unique attarstics of the Japanese language.

In January 2006, the Headquarters issued M@ IT Reform Strategy,” as a new general policy program of the IT sgcietJapan
and as a successor of the e-Japan Strategy. Qthe &ky policy issues of this new Strategy of 2@06an IT society that adopts
universal design.” Concrete measures to realizevéugal design” included “the creation of GuideBnir the standardization of
labelling and methods of operation of devices amthinals” and the “promotion of user-friendly Wetes.” The problem is that due
to the emphasis on “universal design” in this nemategy, the issue of the accessibility of eledtrayovernment recedes into the
background.

Besides the general policy programs such as e-Japhthe New IT Reform Strategy, several basiccggirograms also clarify the
necessity of Web accessibility of an electroniceyoment. For example, the Basic Programme for Reradth Disabilities, issued
by the Cabinet Office in 2002, declares that thed@ines for designing accessible telecommunicaéiquipment for persons with
disabilities should be standardized by JIS. Tragesbent is realized through the formulation ofabevementioned JIS standards.

New Zealand

New Zealand has several strong legal and policyirements on agencies to make their websites dbtes$overnmental
departments need to respond to a mix of legisladiwh cabinet directives, as well as internatiofiigations on the government as a
whole.

A set of specific Guidelines called NZ Governmen¢ébAStandards and Recommendations specificallywligalWeb accessibility.
These Guidelines mandate compliance by public seg#bsites with the standards prescribed, whichbaged on the WCAG
Guidelines. Earlier, the State Sector Act, 1988usath that public service systems were accessibtiésabled employees, including
Intranets and computer applications. The New ZehBill of Rights Act, 1990 and Human Rights Ac89B oblige the government
to “reasonably accommodate” persons with disaéditi
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The e-government initiative of New Zealand constdta number of different standards, strategiegjejumes, and resources related
to electronic information. The scope of the e-gowant initiative extends well beyond that of Webessibility, but it does include a
Web accessibility policy as well, which is referedavithin a larger set aVeb guidelinesThe Web accessibility policy states that all
public sector websitesriustdeliver services in a way that is accessible éopdople it serves”. In general terms, the Guidslstate
that Web content must be adaptable to different agseumstances and preferences, and be accessilpleople with disabilities.
Specifically, the guidelines lay down that contéavelopers must design content in accordance witi\& 1.0 Guidelines.

In terms of standards, New Zealand has the Govarnkveb Standards and Recommendations v1.0 2008gckin 2007, ans2.0,
revised in 2009. New Zealand Government Web Stalsdand Recommendations apply to any website thatesded for the public
and financed by the public through the crown ootigh public agencies. This covers all Public Senbepartments, New Zealand
Police, the New Zealand Defence Force, Parliamgi@aunsel Office and the New Zealand Security ligighce Service. Web sites
that are intended for a limited or specialist andéeemay not be intended for public use. Such sitesild nevertheless make every
effort to comply, in order to be accessible tospecialist audience. This extends to websitesatginternal to an agency (Intranets).
The NZ standards are also WCAG compliant.

In terms of legislation, the State Sector Act 0B8%rguably puts responsibility on the public segvio ensure its systems are
accessible to disabled employees, including Intsaaed computer applications. As the Act statesetion 56(2), “for the purposes
of this section, a good employer is an employer aperates a personnel policy containing provisgerserally accepted as necessary
for the fair and proper treatment of employeesllimspects of their employment, including provisaequiring—and in section (h),
recognition of the employment requirements of pesseith disabilities. In compliance with the Newaland Disability Strategy,
departments of the government are required to imghe¢ the New Zealand Disability Strategy, as deddiy Cabinet. Objective 6 of
the Strategy states to “foster an aware and respopsblic service 6.5 - make all information amarenunication methods offered to
the general public available in formats appropriatthe different needs of disabled people”. Wemerally accepted that government
is obligated under thBlew Zealand Bill of Rights Act and the Human RighAtd to reasonably accommodate disabled people. Part
1A of the Human Rights Act applies in particulaithhe public service. It requires generally thatgowvnent does not discriminate on
the basis of physical disability or impairmentoaslined in these Acts.

Australia
Australia has a generic legislation in the formadDisability Discrimination Act, 1992 (DDA, 1992)hich covers Web accessibility

through advisory notes that supplement the DDA 219@d is applicable to both public and privated@eesrganizations. In addition,
Australia also has Guidelines for minimum websi#ndards and accessibility case laws, and is atgnto the UNCRPD. All
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governments in Australia also have policies andd€lines that deal with accessible public websitebenchmark Australian case
provides additional guidance on the subject. Theslations, Guidelines and the case law are asvisl

The focus on Web accessibility in Australia hagidédy come as a result of the Australidisability Discrimination Act of 1992
(DDA, 1992) prohibits discrimination on the groundl a person’s disability in many areas of publie land includes several
statements which could directly apply to Web adbddy. Under section 24 it is unlawful for a pers who provides goods, facilities
or services to discriminate on the grounds of digglby refusing to provide the other person wikilose goods or services or to make
those facilities available to the other personjrmothe terms or conditions on which the first-mengd person provides the other
person with those goods or services or makes tiaodeies available to another person; or in thenmer in which the first mentioned
person provides the other person with those goodsreices or makes those facilities availablétodther person.

Created in 2002, th@Vorld Wide Web Access: Disability Discrimination Ad Advisory Note contains specific Guidelines for
website authors and designers on what exactlyageinrements of the DDA are in this area and howpi@mmce can be achieved—
who the DDA applies to and what Web services shdaddaccessible. These advisory notes are intermexsdist people and
organizations involved in developing or modifyingovWwide Web pages, by making clearer what theireqents of the DDA are
in this area, and how compliance with them candbgezed. These notes do not have direct legal foraedo they substitute for the
provisions of the DDA itself. However, the Comm@siand other anti-discrimination agencies can dansihese notes in dealing
with complaints under the DDA. The advice providede should also make it far less likely that atvildual or organization would
be subject to complaints about the accessibilittheir Web page.

The Notes considerably emphasize the fact that evheieature does not itself provide equal accdsgjoan effective accessible
alternative should be provided, unless this isreasonably possible. The Commission's view is ¢inganizations who distribute
content only in PDF format, and who do not also enthiks content available in another format sucR&E, HTML, or plain text, are
liable for complaints under the DDA.

Developments in standards, protocols and techredogged on the Internet take place at a very raped These notes are therefore,
not designed to be exhaustive, or to provide techr@dvice about current practices. In consideaing complaints about access, the
Commission would take into account the extent tactvia service provider has attempted to utiliselzést current information and
advice wherever it can be found.

Though the Guidelines in themselves do not havegal lforce, advice is provided therein, about hoebVdesigners and website
owners can avoid disability discrimination withasdcrificing the richness and variety of communmatoffered by the Internet.
Moreover, they are considered when dealing withmlamts launched under the DDA.

Guide to Minimum Website Standards 2000 (Revised April 2003), is designed to agsistAustralian Government departments
and agencies to implement the government's mininvefsite standards. Theetter Practice Guideon Internet Delivery Decisions
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published by the Australian National Audit Officeaf particular interest to Australian web designe€omponent 9 of this document
deals with Web accessibility, and provides a canaisd easy-to-read summary of the main principl@escessible web design.

A rather famous case that might have been a psscwf these advisory notes and GuidelineBlaguire v. Sydney Organizing
Committee for the Olympic Games(2000). Bruce Maguire was successful in suing $Sgdney Organizing Committee for the
Olympic Games (SOCOG) for not making their webaieessible.

For monitoring, the Human Rights and Equal Oppatyju@ommission (HREOC) has responsibility for praing the objectives of
the Disability Discrimination Act, 1992, and proegl advice about the implications and monitoringhef Act for website operators.
Agencies are required to be familiar with the doeatrfrom HREOC calledWorld Wide Web Access: Disability Discriminationt Ac
Advisory Notes

In considering a disability discrimination complaiabout World Wide Web accessibility, the Commissiwould take into
consideration the extent to which the best avasladdvice on accessibility had been obtained anldwell. The Commission
encourages web designers to use expert inform#iainis kept up to date with World Wide Web publghand access challenges
and solutions.

There are a number of evaluation tools and teclesidgoat web designers can employ to test the abidiegof their sites. However,
there is no real substitute for user-testing, aaslghers should, wherever possible, involve uskeessistive technology in the testing
and evaluation of the accessibility of their wedsit

Another useful resource for web designers is "B8physoftware tool that checks Web pages for aduiéisg reports on problem
areas, and suggests possible improvemBuaisbyand other automated evaluation tools are not stisute for user testing but they do
allow web designers to get a sense of how accedibir pages are.

There is also a Productivity Commission enquiryt thas initiated by the Australian Government toleate the effectiveness of the
Disability Discrimination Act, 1992, which publistiéts findings in 2004.

The Act allows for and the Commission encourageaae providers to prepare Action Plans indicatihg provider's own strategies
for eliminating discrimination in its services. Beant terms of such an Action Plan are requireddotaken into account in
considering a complaint against a provider thatswdsnitted its Action Plan to the Commission. Th@sidelines may assist service
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providers in preparing Action Plans in relatiortheir Worldwide Web presence. The Commission aéorhaterials available on the
process of preparing an Action Plan and (subjentgource limits) may be able to provide furtherieglin this respect on request.

India

While India has legislations generally aimed athgsding discrimination of Persons with Disabiliethere is an urgent need for
policy formulation to ensure accessibility of IToducts and services in general and Web accesgibiliparticular. India needs to
develop an action plan coupled with policy formigdatand a plan for legislation to ensure univeid@b accessibility. Given the
place of prominence that India has in the fieldToproducts and services, it is only just that ¢bentry takes tangible steps to enable
a significant proportion of its population to paipiate in this medium.

India has generic legislation on disability in tieem of the Persons with Disabilities (Equal Oppaities, Protection of Rights &
Full Participation) Act which was enacted in 1998hwhe objective of ensuring equal opportunities feople with disabilities and
their full participation in nation building. Howexehere is no accessibility specific legislatiarpolicy as yet.

India has a phenomenally large percentage of didgidrsonsconservative estimates approximate that six petr afetive population
has a disability, while an additional 34 per cehthe population is illiterat@nd an additional’ 7_million are elderly The largest
democracy in the world cannot afford to exclude gignificant a chunk of its population from pagating in the life of the country,
which is increasingly intertwined with the Internet

Such exclusion is contrary to the Constitution rdih which guarantees its citizens a right to nexzénformation. The Freedom of
Speech and Expression enshrined in Art. 19(1)(apdkisive of the right to receive information. $hiight extends to receiving
speech that is of a commercial nature as well. dqelity clause of the Constitution demands thféréntly circumstanced people
are to be treated differently, to assert their equoaith and to enhance their capabilities to pgéite in society as equals.

The disabled do not have a special right to infaroma However, the information available to thetrafsthe population must similarly
be available to the disabled. The right to rec@mermation is effective only when such informatisnavailable in formats that can
be accessed. Information in such special formatsaisly provided. Consequently, people with disaed are deprived of the
information available on the Internet, while thestref the population enjoys access to the samadrinX v. Hospital Z it was
observed that government services cannot be démiaa individual on the basis of his disability.ef&fore, insofar as online services
maintained by the Government are concerned, faitureake their content accessible to the disalkstly vitiates the Constitutional
guarantees of the Right to Information and Equality

Though India does not currently have a formal agibdgy policy in place yet, work on creating amesarching accessibility policy
for the country has been initiated and is in pregreThe obligation on the Government of Indiaas Inmited to ensuring access to
Internet services provided or maintained by theegoment alone. There is an obligation on the Gawent of India to act
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proactively in order to ensure that the disabledrat excluded from cyberspace. India is a siggatwtheUnited Nation Convention
on the Rights of Persons with Disabilities, 2QUANCRPD) and the Biwako Millennium Framework todsran Inclusive, Barrier-
free and Rights-based Society for Persons withlilisas in Asia and the Pacific, 2002. Both theésstruments obligate member
states to act proactively in order to secure thbtsi of the visually challenged to equal accessftrmation and the Internet. The
Biwako Millennium Framework recognizes the Rightltdormation and Communication as a basic humahtrippformation and
Communication has been defined as including, “therhet, including Web, multimedia content, Intétedephony and software used
to create Web content.”

Since, there is currently no accessibility specifidian legislation, case laws established by Supr€ourt of India rulings in
Vishaka v. State of RajasthahlR 1997 SC 3011 and T.K&odavarman Thirumilpad v Union of Indi€2002) 10 SCC 606, have now
led to the settled position of law that internaéiboonventions and norms are to be read into dolests in the absence of enacted
domestic law, to the extent that there is no intescy between them. It is now an accepted rujadi€ial construction that regard
must be had to international conventions and ndomsonstruing domestic law when there is no incsieacy between them.

The 1995 Persons with Disabilities Act is silenttba Rights of persons with disabilities in theidigworld. In Javed Abidi v Union
of India AIR 1999 SC 512 the Supreme Court observed thablject was to create a barrier-free environmentprsons with
disability and to make special provisions for théegration of persons with disabilities into theciab mainstream apart from the
protection of rights, provision of medical care,uedtion, training, employment and rehabilitationhefiefore, clearly the
aforementioned international law obligations do contradict any municipal law. In fact it furthettee object of the Persons with
Disabilities Act of 1995. Consequently, the aforetiened international law mandates flowing from tBievako framework and
UNCRPD create a domestic law obligation on theediasecure access for the disabled to cyberspace.

Further, Article 41 of the Constitution of Indiagreéres the state to make effective provisions fusing public assistance in the
event of disablement. Théational Policy for Persons with Disabilitié¢see para 51 viii) also provides that the Govemtrsball take
proactive steps to ensure a disable friendly ITiremment.

Given that accessible websites hold untold prorfas¢éhose with all manner of disabilities to engageall aspects of modern society,
a Web accessibility initiative would significantlyuttress India’s current disability policy and leggparatus and improve its
adherence to its international legal commitmemslia’'s signing in 2007 of the UNCRPD is an impottéirst step, implying its
commitment to facilitating Web accessibility. Hoveeywhile India’s legislations and policies for pans with disabilities are all
designed to promote access and inclusion refledtiegbroad approach of the UNCRPD, they do notuotelany measures that
specifically address Web accessibility.

The Persons with Disabilities Act of 1995 seeksirtgprove access of persons with disabilities to atlon, employment,
transportation, and life services among other #hifidne National Trust for Welfare of Persons withitidm, Cerebral Palsy, Mental
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Retardation and Multiple Disabilities Act of 199@e&s to generally empower persons with the namedlions to “live as
independently and fully as possible” and to enshee“realization of equal opportunities, protectmfrright and full participation of
persons with disabilities.” The National Policy #ersons with Disabilities, originally drafted 1893 and minimally updated as of
2006, is similarly broadly targeted towards faatiitg the integration of disabled persons into estydoy focusing on human resource
development and education, employment, accesgibilibuilt environments, and equal opportunity $ports, recreation and cultural
activities, among other things. While each of thiestéatives embraces the contemporary social mageroach to disability, placing
the onus on the state to remove barriers betwesatg@nd the disabled, none of them is tailoreth&lnternet era. As modern life is
increasingly suffused by the Internet, the govemmimell be increasingly unable to fulfil its mane@atithout facilitating an accessible
Web.

Ireland

While Ireland has formulated several policies anagpammes dealing with Web accessibility for theallied, there is no specific
legislation that directly covers this area. Ireldmb national Guidelines on accessibility of IT qarcts and services which in the
specific case of Web accessibility, essentiallypaeld or incorporated W3C WCAG 1.0 without substanthange. Applicability of
Guidelines is primarily to the public sector andgain not mandatory. The mechanism for monitoisngore recognition based with
awards for excellence in ensuring accessibilityifted by a third party audit.

There is currently no Irish law that specificalljvers the area of Web accessibility. The EqualuStactand Employment Equality
Act come closest, but both lack effective enforcenmaechanisms. Sub section 4 of the Equal Statisdéfines discrimination
affecting people with disabilities in terms of asgdo services: "For the purposes of this Act,radisoation includes a refusal or
failure by the provider of a service to do all tieareasonable to accommodate the needs of a pedtiora disability by providing

special treatment or facilities, if without suctesal treatment or facilities it would be impossilair unduly difficult for the person to
avail himself or herself of the service." Thusnpaifacie, the Act would appear to cover discrimoratn the provision of online and
Web based services. However, to date, there immooh specific case law which might clarify this.

However, one relevant case in this context is Ma@tiSullivan vs. Siemefisvhere O’Sullivan was a visually impaired applicéot
an IT Support job with Siemens. He requested aficgtion form in electronic format but was not aswoodated. He appealed to the
Equality Tribunal and then the Labour Court, wheeewas awarded £12, 000 in damages on the grobati8he failure of Siemens

4 http://list.universaldesign.ie/pipermail/ceud-ict/2007/001366.html
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to make reasonable accommodation in the selectiocegs, and the consideration which Siemens galis tdisability in deciding on
his application, constituted a single consolidaged of discriminatioh The court also found thaMartin O'Sullivan was denied an
opportunity to undertake an integral and otherwessential part of the selection process becausésdafisability. This meant that the
whole selection process was tainted with discritamé.

The Employment Equality Act, 1998 effectively indks disability as one of the grounds of discrimoratThe Employment Equality
Act also covers the provision of accessible teabgies to employees. However, like the Equal StAtisonly accommodations that
cost a nominal amount are required. There has rmesT a test case of this requirement.

The Disability Act appears to be more comprehenbireis unclear in its meaning. It references mgkelectronic information
accessible to persons with a vision impairmentbdm adaptive technology is available” — this isro@ in scope in that many other
people apart from people with a vision impairmeanéfit from an accessible Web and many people wiion impairment do not
rely on adaptive technology, rather the settingghair browsers to assist them with accessing Waettenit. Section 27 of the Act
provides that: "Where a service is provided to Blipbody, the head of the body shall ensure thatservice is accessible to persons
with disabilities". Section 28 of the Act providézat: "Where a public body communicates in eleétrdarm with one or more
persons, the head of the body shall ensure thfar as practicable, the contents of the commurinadre accessible to persons with a
visual impairment to whom adaptive technology igikble".

In addition to disability discrimination legislatipvarious policies and programmes have been btdagh over the years such as the
“New Connections - A Strategy to realise the po&mtf the Information Society” and the “Nationaldgramme for Prosperity and
Fairness” deal directly with web accessibility for the disabled. Some of the

Discrimination Legislations are as follows:

The National Disability Authority's Code of Practice, a government order designed to facilitate impletaigon of the 2005
Disability Act, directs public bodies to aim at amhng "Double-A level conformance with the Web Assibility Initiative's (WAI)
Web Content Accessibility Guidelines". Section &f7the Code of Practice advises public bodieshuald accessibility into the
procurement process as a criterion™ in order totrmeerequirements of the Disability Act. The NDAshalso issued the Public Sector
Procurement Regulations 2006, which implement€&Etdé’rocurement Directive 2004/18/EC. The Directtages that: "Contracting
authorities should, whenever possible, lay dowhreal specifications so as to take into accounessibility criteria for people with
disabilities or design for all users. The technispécifications should be clearly indicated, sat @l tenderers know what the
requirements established by the contracting authoover."
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The NDA has also published three other resourcessest with compliance with WCAG. First, is thd@ Accessible Procurement
Toolkit” provides assistance to IT procurers to includeessibility as a criterion in the tender documerd provides guidance on
assessing accessibility in tender responses asaw@ll the developed product before sign-off. @wkit provides specific advice on
Web sites and applications as well as Web authdiwots. Next, the Web accessibility technigueslocuments contain advice
including best practice examples, code samples \éaeb clips of real users for Developers, Desigrensl Content creators.
“Auditing Web Accessibility’provides general advice on how to get the mosobuaiuditing a website for accessibility, reachang
certain level of accessibility and maintaining this  level over time.
(http://www.universaldesign.ie/useandapply/ict/wetsssibilityauditing)

In 2002, a study of Web accessibility in Irelandsvadso carried out by the Research Institute fawliks and Communications
Engineering at Dublin City University. The studysassed a sample of 159 public and private sectdrsites against the
internationally accepted Web Content Accessibityidelines (WCAG 1.0) published by the Web Acceagibnitiative (WAI). It
was found that 94 per cent of the websites faitedheet the criteria required to achieve the minimawel A compliance. None
achieved the recommended AA compliance.

In April 2004, accessibility consultants Ennis Inf@ation Age Services assessed the websites ofriglbmaly selected Government
Departments and agencies. Only one was found #Abeompliant. Although 24 of the 30 sites indicat®u awareness of the WAI
guidelines, only three displayed the WAI logo ame tof these did so inappropriately, as they werneiady found to be non-
compliant. In July 2004, a study by 1Q Content enarked 40 Irish e-Government sites. The survepddhat many organizations
showed an awareness of the issue of accessihiittfelw demonstrated adequate skill in its impleragoh. There was a clear lack of
real understanding of the spirit of the WAI Guidels, so that attempts at making sites technicalhypdiant often did not translate
into real accessibility improvements for peoplehadtsabilities.

The General public policy on the Information Sogietas administered by the Information Society Bolignit (ISPU) in the
Department of the Taoiseach (Prime Minister), vatlvice from the Information Society Commission.sThas since moved to the
Department of Communications Energy and NaturabBe®s under the banner of the “Knowledge Sociatyf e-Inclusion

Some of the Policies and Programmes on Web acdégsib Ireland include theNDA'’s “National Programme for Prosperity and
Fairness” andNew Connections - A Strategy to Realise the Paénfithe Information Society The Irish Government policy does
specify Web accessibility. The document New Corinast- A Strategy to realise the potential of thiofmation Society, published
in March 2002 recognises the importance of progdnline services in a way that makes them acdestiall citizens, including
those with disabilities. This document directlyamsf to the European Union e-Europe 2002 recommiendttat all public sector

> http://www.dcenr.gov.ie/Communications/Knowledge+Society
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websites are required to be WAI (level[8c] compliant by end-2001.This deadline has long mhasel the target is nowhere near
being reached.

In terms with monitoring and implementation, compisiunder laws on "Employment Equality” and "HdBtatus" are dealt with (in
the first instance) by the Equality Tribunal. TRational Disability Authority has developed an Elkaece Through Accessibility
award which can be given to public sector orgamnaton successful completion of a third party aubhe criteria for the award
cover three areas — buildings access, quality metaservices and accessibility of Information ammim@unication Technologies
(ICT). ICT includes websites.

The Disability Act requires each public body to @an “Enquiry Officer” through whom any complaintsder the Act are dealt with
in the first instance. Complainants not satisfieth the outcome are entitled to bring a complénthe office of the Ombudsman.
The NDA has a role in monitoring complains with Disability Act and Code of Practice. Howeverstig currently done through
public bodies filling out a survey. The sectioraliley with Web accessibility is essentially a s#dfclaration of conformance with
WCAG.

Italy

Italy has enacted a legislation that requires pubérvices and information to be accessible, pesvitbr adequate IT working

instruments and equipments to be provided to PWidsséipulates that public procurement of ICT goadd services should always
keep accessibility as a consideration. The Guidsliapply to national and local public bodies anghrivate subjects, if they are
concessionaries of public information or servicag] to public transport and telecommunications comgs. Italy has assigned the
duty to monitor the enforcement of legislation &adidelines to a ministerial council and a centigerecy. Further, they are also
tasked with tracing the accessibility criteria tbe development of IT systems in public adminigtratand introducing the issues
relating to accessibility in public personnel tiam programs. The central agency also plays an itapb part in monitoring the

enforcement of accessibility policies in the prasssof public ICT procurement.

Italy is the only country studied, other than Gemgnavhich has signed and ratified both the UNCRIRD the Optional Protocol and
has several Guidelines and initiatives around ato#ity, both in terms of Web accessibility as ive$ IT infrastructure. During
2003, the European Year of People with Disabilittee Italian Government chose to address the twipesAccessibility through a
body of legislative Acts which, at the moment, iade up of a law (No. 4/2004, also known as theri&ta Law), containing the
general principles, and two decrees, containing ithplementation regulations and the technical asbdgy requirements
respectively. This body of laws provides that puldervices and information should be accessibhk, disabled people should be
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provided with adequate IT working instruments agdiement and the public procurement of ICT goods services should always
take accessibility into consideration. The lawsasdollows:

Law 4/2004“Provisions to support the access of the disabled to informatiotechnologie$ is the principal legislation on Web and
information technology accessibility for the disadin Italy. It states that the government proteetsh person’s right to access all the
sources of information and their relevant servicsh as information technology (IT) and data tmasigsion instruments. More
specifically, the provisions are applicable to pulaldministrations, economic public agencies, negionunicipal companies, public
assistance and rehabilitation agencies, transpaortelecommunication companies in which the state & shareholding and to ICT
services contractors. Article 4 states in partictteat when purchasing ICT goods and services,irgygoontracts regarding their
development and maintenance or carrying out commneetienders, the accessibility requirements musiays be taken into
consideration. It also contains the commitment rovigle disabled workers with adequate IT equipmentrder to allow them to
work efficiently.

These Guidelines for both usability and accesgybdf web sites of the public administration ardime with the recommendations
and directives on accessibility of the Europeanodrand those suggested by international regulatiersiely the WCAG 1.0. The
Minister for Innovation and Technologies is to go®/ by decree the guidelines that will describe tiehnical requirements, the
different levels of accessibility, and the techhingethodologies to verify the accessibility of Imtet websites and the assisted
evaluation programs. The law also holds that tlesiBency of the Council of Ministers, Departmentlf;ovation and Technology,
and the support of the National Organism for ICThie Public Administration will help to monitor tla@plication of the present law.
Ultimately, regions, autonomous provinces, and mipalities are responsible for overseeing the dikbeoprovisions of this law.

The Decree of the President of the Repularch (No. 74) Enforcement Regulations for Law 4/2004 to promotehte access of
the disabled to information technologie’ goes further into the topics regarding the impletagon of the provisions of Law 4/2004.
Web sites must not only be barrier-free but alsopse, effective, efficient and they must satisfe thser's needs. Private subjects
must necessarily apply for an accessibility asseasmmade by a member of the evaluators’ list ireotd obtain the accessibility
mark. Public agencies and bodies instead may aotously assess their compliance with the accedsibdguirements and with the
provisions of the law, in adherence to the prireipli self-government.

The Ministerial DecregJuly 8th2005 “Technical Rules of Law 4/20041s mainly made up of annexes which contain thertect
Web accessibility requirements, the methodologythier evaluation of Web sites and the requiremestsaécessible hardware and
software. The Italianlaw 67/2006'Provisions for the judicial protection of personswith disabilities, victims of discrimination”
introduces into the Italian legal system some piowis for the judicial protection of individualsttvidisabilities. It is one of the laws
that the ltalian Parliament has enacted as to im@h¢ the European Union law principle set out dicker 13 of the Treaty of
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Amsterdam, which states the principle of fight agaidiscriminations, either based on sex, racejietbrigin, religion, personal
beliefs, handicaps, age or sexual preferences. Naw67/2006 aims to grant disabled persons the sajhts actually enjoyed by
non-disabled persons. Law No. 67/2006 provideshtksigpersons with a general remedy against discatian, and that such remedy
adds up, and does not derogate, those other pyosisbntaining different forms of protection.
The following recommendations and directives on Vdebessibility preceded the above legislatidiisese directives either invited
public agencies to comply with the Web Content Asdality Guidelines (WCAG) 1.0 or gave specificggestions on how to
develop accessible Web pages.

» March 2001 - Directive n. 3/2001 by the Ministry Givil Service: “Guidelines for the organizatiofet usability and the

accessibility of Public Administration Web Sites”.

» September 2001 - Circular Letter by the Authority fnformatics in Public Administration: “Criteriand instruments to
improve the accessibility of Web Sites and compptegrams for disabled people”.

* May 2002 - Directive by the Presidency of the CalunicMinisters: “Information on the use of the ‘.gov.it" domain

In terms of monitoring and implementation, law @02 assigns the duty to monitor the enforcemeth®f_aw to the Presidency of
the Council of Ministers (Department for Innovatiand Technology) and to CNIPA. This applies esplgcia central public
agencies. These two agencies must also trace ¢tlessilility criteria for the development of IT systs in public administration, and
introduce the issues relating to accessibility il personnel training programs. On the otheestie Regions, the autonomous
Provinces and Municipalities are responsible fergéhforcement of the provisions of the law by laaahorities.

CNIPA also plays an important part in monitoringe tenforcement of accessibility policies in the psses of public ICT
procurement. One of its institutional duties idant to give advice on any relevant public ICT patjor contract signed by central
agencies. Taking such advice is compulsory buthioting and one of the checkpoints is the compkanf the project with
government laws, directives and policies. Otherckpeints include comparing the project with theopties and goals of the
administration, assessing the internal coherente other projects of the administration comparimng project with similar initiatives
by other administrations, and updating the soluttthe state of the art.

Germany
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Germany has many regulations covering accessilfdityhe disabled and is one of the most advanet¢idms in this regard. Germany
is one of the few countries that have signed anifiech both the UNCRPD and the Optional Protocod ats regulations cover
accessibility of both Web and other electronicasfructure. It also has provisions for regulareevof its legislation.

Germany’s disability legislation is in the form ah Equal Opportunities Act for disabled persons emwekers Web and electronic
accessibility through regulation in the form ofeaéral ordinance. The Federal Republic of Gernsafwgt on Equal Opportunities
for_Disabled Persons which came into force in 2002, is an expansive-@scrimination law. It essentially obliges thederal
authorities to ensure barrier-free environmenthébroadest sense of the word. The Act rendecsigisation against persons with
disabilities illegal, aiming to ensure equal pap@tion of persons with disabilities in the life @erman society and to enable them to
lead self-determined lives, whilst duly taking aasbof their special needs. The Act also spedlficaddresses Internet accessibility,
stating: “Public authorities shall technically dgsitheir Internet presentations and the graphic uderfaces which they make
available and which are presented by means ofrirdtion technology gradually in such a way that theay generally be used by
people with disabilities without restrictions.”

The key regulation for Web accessibility in GermamyheBarrier-Free Information Technology Ordinan@&TV). It mandates that
all Federal government web pages and websites wdrielpublicly accessible must be in conformity wighpriority standards. It
bases its standards on the WCAG 1.0 Guidelinesigtihthe states’ level of referencing the WCAG ieitlown versions of the BITV
is non-uniform. Most states do, however, have aiwarof the BITV. The BITV mandates that private bwpages of private
companies have the obligation to begin negotiatioth registered organizations for handicapped pzdpl generate “targeted
agreements” that regulate which measures will lmeedaken by the private company to implement thEVBI However, the BITV
makes it mandatory only to conduct negotiations$,neezessarily to come to a result. Finally, untierBITV registered organizations
for handicapped people have the right to take lagabns against any federal administration tocootpliant to the federal BITV.

Section 5 of the BITV deals with the evaluationtbé effectiveness of the Ordinance. It providestfe regular review of the
Ordinance, taking into consideration the technaaldevelopment. It gives a time line of not mdrart three years for the evaluation
of the effectiveness of the Ordinance.

Also, the Act on Equal Opportunities for the DisablPersons provides for the appointment of a Cosiamisr for the Interests of
Persons with Disabilities by the Federal Governnagt defines his/her responsibilities and powers.

Korea
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Korea offers an excellent example of an Asian cgunith a measurable action plan to bridge thetdigiivide which has also
enacted overarching legislation that is applicablpublic and private sector over a period of teterting with Government agencies
in the first phase. Korea also has a comprehensdldestructured policy addressing various facetduding development of ATs and
increasing awareness of Web accessibility requirggnekorea has established a set of Guidelinesrimyeaccessibility of IT
products and services in general including Web ssibdity requirements in particular. Further, Kareas established a mechanism
for measurement and evaluation of implementati@g@ss.

The Korean Government has been conducting acclgysitisearch since 2005 with an aim to improve Wadzessibility of
government Web sites, increase awareness of Wedssibdity and develop policies for Web accesdipiin Korea. There are two
main authorities charged with responsibility ofdging the digital divide. One is the Ministry ofetiPublic Administration and
Security. The other is the National Implementat8atiety Agents. Further, there are several adgsmups. In 2002, Korea enacted
Guidelines to improve accessibility for handicappetple with Disabilities and elderly to the IT\8ees and IT products, to improve
accessibility in Korea.

The 2007Korea Disability Discrimination Act is quite comprehensive in scope. It provides infororataccess rights, provides
reasonable accommodations in IT and communicatimhadso defines the role of the governmental agsnaihich are bound to
reaching Web accessibility obligations between 2808 2015. These institutions include governmgenaies and their subsidiary,
universities and colleges, major hospitals, privagoration, etc and culture & art corporatiofhe Web accessibility obligations
laid down in this are intended to apply to bothv/até and public sector gradually by 2015 as perctiveent roadmap, starting with
government agencies and subsidiaries in 2009.

The 2009National Informatization Act in Korea specifically covers ICT access and udagd’WDs and the elderly. This Act
mandates governmental agencies to respect Web s#utigs standards, provides for assistive techggland ICT for PWD,

promotes ICT access environment for PWDs and slgezbple, and provides ICT learning opportuniti@sthe underprivileged. In
effect, the Act also establishes the “National infation Society Agency (NIA)”

Korea’s National Standard of Web Accessibility Galides is based on the reference Guidelines: Sebd8$1194.22 & W3C WAI
WCAG 1.0 & W3C WAI WCAG 2.0 Draft Version (2003..6)

Outside of Korea's legal framework, there are ma@y accessibility guidelines and programs. Oneaaoé interest is the
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development and supply of assistive technologieWDs. Since 2004, the government has providegat to develop assistive
technologies in order to exchange pure technolofgieproducts since 2004. About 20 products wereetbped (magnification,

screen reader, et cetera.) and other assistivieedesuch as screen readers and Braille displag gigen substantial government
subsidies.

Another area is ICT accessibility forums. In 200#&prmation and telecommunications Accessibility Pomotion Standards
Forum was formed The purpose of this forum is to promote accessgjbith ICT products and services through sharingréhevant
information among developers, scholars and otheupgg. The activities of this forum include informoat sharing, research and
development, international cooperation and pawuigm of international standards organizations (I8¢3C), and the promotion of
public awareness on accessibility issues throughirses and the Internet.

Korea has developed variol@T accessibility standardssince 2005. In Korea there are two national steshel One is the Internet
Web Content Accessibility Guideline of December 2@dd the second is the Automatic Teller Machinee&sibility Guideline 1.0
of October 2007. And especially in Korea, therehs Internet Web Contents Accessibility Guideliregmsisting of 4 Basic
Principles 14 Checkpoints. This is based on theRete Guidelines: Section 508194.22 & W3C WAI WCAG 1.0 & W3C WAI
WCAG 2.0 Draft Version (2003. 6).

Research initiatives on ICT accessibilityin Korea include an environmental scan of ICT asi®#lity and use by persons with
disabilities, investigating the status of Web &hgroducts’ accessibility and compliance, survegsawareness of Web accessibility
and other research on ubiquitous accessibility.

One initiative in area oincreasing awareness of ICT accessibilitys operating Web accessibility education prograorspublic
servants and the web developers. In 2008, 24%operparticipated in the education programs condpar®26 in 2005. Another
initiative is the development of Web accessibiéyaluation tools: 2003: “A-Prompt” Korean Versiamda2005: KADO-WAH (Web
Accessibility Helper). Other initiatives include emating Web accessibility certification programscsi 2007and holding seminars
about ICT accessibility as well as cooperating veitfencies and companies such as UN-ESCAP, Micramadt TRACE Center, et
cetera to increase ICT accessibilities.

Philippines

The Philippines provides an example of a Web adués regime in a developing Asian country. Thdugt currently lacks
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legislation or policy addressing Web accessibilithe Philippines is currently striving to make pregs towards that end in a manner
that it feels is tailored to its specific contekhe Philippines is making progress towards devaljai policy and enacting legislation
for Web accessibility. The Philippine Web Acced#piGroup (PWAG) is tasked with overseeing and liempenting relevant
programs on accessible ICT. PWAG together with eamed government agencies has begun formulatimdfigral set of Philippine
Web Accessibility Design Recommendations based alistinctly Philippine web accessibility regime hat than adopting the
WCAG. The PWAG aims to develop standards that feelyare calibrated to the country’s needs andluéfes.

In 2003, the Philippines also sponsored an UN-sapdoworkshop on Accessibility of ICT for PersongghaDisabilities. This
workshop produced documents that answer the rdi@@essibility and technology questions of devielpmations. They are the
Manila Declaration on Accessible IC&nd theManila Accessible ICT Design Recommendati®he purpose of the declaration was
to include accessible information as a human righile the recommendation is a set of threshol@lléwnctional specifications for
accessibility of technology. Co-developed by thetéthNations and Cynthia Waddell, one of the chiehitects of the U.S. Section
508, the recommendation is a set of best practaiémed to developing countries. Though thesdattes lack the force of law,
many organizations in the Philippines adopt thedvjsions voluntarily.

Originally founded as a government-affiliated ad rking group in 2006, thehilippine Web Accessibility GrouPWAG) is now
formalized and government-supervised through thpaiement of Social Welfare and Development-Naticd@auncil on Disability
Affairs (DSWD-NCDA) and the National Computer Cen€ommission on Information and Communications fettgy (NCC-
CICT). The PWAG is now tasked with overseeing anglementing relevant programs on accessible IGherPhilippines. It fosters
dialogue among activists, web designers, acadenfiesgovernment and other relevant actors in thigl;fievaluates Web sites for
accessibility; and together with concerned goveminagencies (NCDA and NCC-CICT) has begun formugptan official set of
Philippine Web Accessibility Design Recommendations

The PWAG seeks to develop a distinctly Philippinebwaccessibility regime rather than adopting theA@CUsing the Manila
Accessible ICT Design Recommendation as a basithéodevelopment of standards, the PWAG aims teldp\standards that they
feel are calibrated to the country’s needs and mlpas. Consulting with policymakers, webmasteasd persons with disabilities,
the PWAG has developed a separate vision of

Web accessibility:

We asked the questiotwhat is accessibility in the Philippine contextPhe answers were different from those of the dsed
nations. They were also different from those of ttker developing nations... The dominant Informataaxd Communication
Technologies used are cell phones and short-mesyatgams (SMS). Only a small fraction of the popatais using computers, and
almost nobody uses or can afford screen readersoughrcollaboration, we have a clear idea of tharid between the needs (and
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wants) of persons with disabilities, and what Weddpcers can reasonably and economically buildwilldbe basing our standards
on that balance.

The sense of the PWAG is that adopting the WCAGIlavbe more costly than necessary given the abomgegty and as such costs
would prohibit actual compliance. The PWAG hasieeal though that accessible web design actuallgsawney when it is adopted
in conjunction with new Web development. Remedratad old websites imposes more costs. As such IMA® recommends
adopting accessible designs primarily in conjunctith website design, redesign, or update.

Singapore

The Government of Singapore has been later than imake Asian region in developing a national astructure for persons with
disabilities. Singapore currently lacks legislatior national policy regarding disability and fational Office on Disability is still
within the developing stages of its Enabling Magtan 2007-2011. Consequentially, issues of Welessibility have not been
sufficiently addressed.

However, potentially positive steps have been mbgethe Web Standards Group of Singapore (WSG) é&med Infocomm
Development Authority of Singapore (IDA)The Web Interface Standar{d/IS), passed by the IDA in 2004, serve curreasya
working set of standards and guidelines for Singagggovernment websites and online services. Whéee standards aim foremost
to create an aesthetic consistency across govetnwesites, they also recommend that governmentsitgsb be accessible.
However, accessibility has not been made a reqeméf government sites and remains an ineffeeégemmendation.

The WSG of Singapore does provide an importantqgytat from which future developments on Web accelssitcan take form.
Their celebration of the few accessible websiteSimgapore and active lobbying indicates a slow,iyeminent paradigm shift
among web-developers in Singapore. Criticismshef IDA's WIS have also forced the standards inierse review processes.
Assurance by the IDA of a pending review of the Vétgainst the W3C's WCAG 2.0 has recently been giteWeb Accessibility
Handbook, developed by the Minister of State fonistry of Health and Transport, was also publishgdhe Disabled People's
Association of Singapore. However, this publicati® not featured on any government site.

Sri Lanka

Sri Lanka has an extensive legal framework andonatiinfrastructure for the protection of the rgluf persons with disabilities.
Together, the 199Right of Persons with Disabilities Act No.2&nd the2003 National DisabilityPolicy provide comprehensive
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coverage, including issues of electronic accestsibilAmendments to the Right of Persons with Dikds Act were made in 2003,
although none of these amendments were made téopesv&Veb accessibility regime. The National DikgbPolicy, in sections 13
and 14, assert the need to make information andnmuoncation technologies, and adaptive technologmeste accessible and
affordable. Freedom to information is guaranteedeu Section 11l (16) (1) of the Constitution aing tNational Council for Persons
with Disabilities also works to advance the rigbtpersons with disabilities in Sri Lanka.

While the need to ensure accessibility to ICTsulimed in legislation and policy, to date, no Webecific accessibility legislation or
policy has been introduced. A working group ofigesrs, programmers and entrepreneurs called thedWdide Web Sri Lanka
(W3LK), asserts that work on developing web stadsldor Sri Lanka was in process. However, this ggroup appears to have
been inactive since late 2006. Several NGOs, asctihe Sri Lankan Federation of the Visually Haadped (SLFVH), have also
raised concerns about the need for Web accesgibifis a signatory of the UNCRPD, it is criticabththe Sri Lankan government
fulfills its obligations as set out in the convemtiby creating its own national framework for emsgiWeb accessibility.

Thailand

Thailand has formulated a strategic action planafdrieving Web accessibility as well as promotibétooal ATs. Thailand has also
developed Web accessibility guidelines based orodifiad version of WCAG intended to be promotedthe public and private
sector. These measures do not have the forceisfdegn at this time.

Thailand has also incorporated Web accessibilitgripies into its general telecommunications polittyfeatures an action plan for
bridging the digital divide and an indigenous sét\Web accessibility standards. In consultation withb developers Thailand
developed its own national Web accessibility gurdel theThai Web Content Accessibility Guidelines(Th-WCAG), for web
developers which were in effect a modified versudrLevel 1 of WCAG2.0. Though lacking the force lafv, the intent was to
promote these guidelines in both the public andgpei sectors.

The Ministry of Information Technology (MICT) hatsa developed thBridging the Digital Divide Strategic PIg2008-2010) as its
roadmap for promoting Web accessibility and redearad development of the local assistive technolodystry. The Plan seeks to
increase Web accessibility, develop an assistiefeni@ogy industry, and to increase access chaamelpersonnel related to assistive
technology and related technologies.

The goals of the Plan include: obtaining sufficiumiding from the public and private sector forueithg the barriers of accessing
information, redesigning government websites basethe MICT’s web accessibility standards, establig an assistive technology
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industry, and providing training to persons witkabilities in the use of assistive technologiese WHCT laid out four Strategies and
16 projects to achieve these goals, but as yet,aatheir implementation and effectiveness areiac

Business Websites

Most policy interventions have thus far focusedtioe accessibility of public web sites, and to datre are no examples of direct
legislative obligations for eAccessibility of busss websites. However, in a few countries, theradastion of business websites in
accessibility legislation, even if not imposingetit obligation. In addition, anti-discriminatiorglslation has been widely interpreted
to also cover business websites and has led to gpasigve actions. However, reliance on indiregig&ation can sometimes be
problematic.

Example 1: Italy

In Italy, the ‘Stanca law’ is the main accessipiliégislationl which, inter alia, imposes eAccesigybrelated obligation on public
web sites owners. In addition, the law includesestents encouraging non-public web site ownertopty with the requirements
imposed on public web sites owners, but withoutasipg mandatory requirements on them (Article @va®e parties maintaining a
web site are also able to participate in an eAdo#itg related certification scheme set out in the.

Example 2: Germany

In Germany, the accesibility legislation ‘Barriergé Informationstechnik-Verordnung’' (BITV) passad20022 stipulates the right of

registered disability organizations to call upoivate sector companies or relevant umbrella orgdinzs to enter into structured
negotiations. This is in attempt to reach a "ta@gteement" ("Zielvereinbarungen™) which will definechnical measures to be
undertaken by the private company to assure adbetternthe BITV. Before a target agreement can behed, there are several key
elements which have to first be addressed. Finst,plarties of the “target agreement” must be ifiedti including the scope and

duration of the agreement itself. Next, minimumuiegments must be developed, outlining how changésbe made to ensure

accessibility. Lastly, a deadline or time plan dyamn the minimum requirements is assigned.

All “target agreements” reached under the auspofethe BITV are to be published on a dedicated wiéd. Overall, 12 target

agreements have been reported this far. Of thesevibdnstances explicitly address web accessgybilihe agreements are concluded
on a case by case basis and agreed targets magpa@dingly. Since its introduction in 2002, tdrgerangements have not been
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used to a large extent to engage private orgaorsatn negotiation. The registered disability oigations appear to lack the capacity
to enforce wider implementation of web accessipilith help of this instrument. However, the goveent has announced support,
which may add teeth to the process.

Example 3: The United States

In the United States, courts have ruled both pagitiand negatively on the ADA’s applicability taidiness websites. The Act
guarantees equal opportunity for individuals witkatbilities in public accommodation, employmengngportation, state and local
government services, and telecommunications, andagce from the Department of Justice suggests ghgernment websites
should be accessible. However, making a websitesadae is not specifically required by law in cagéere equivalent access to a
program can be provided in some other way. Thereéfds unclear to what extent specific actions taken in this regard. For
example, the Southern District of Florida held iocAss Now, Inc. v. Southwest Airlines, that théresis website was not a “place of
public accommodation” under the ADA, and thus dssad plaintiff's complaint. The court found the s did not fit into the
definitional paradigm of “public place” becauselidl not have a bricks and mortar equivalent. Tleeeefthe courts believed they had
no authority to expand the explicit rights enumedanh the ADA to exclusively to private online spaander Title I11.

However, the 2007 decision of the federal distmiirt of Northern California concluded that Titledoes also apply to the services
of a place of public accommodation, and not meselyices in a place of public accommodation. Falhgwthis and the subsequent
certification of a California class (for purposdstlee California Unruh Act and ADA Title IIl), and national class (for purposes of
Title 1), The corporate entity Target and the idatal Federation of the Blind (NFB) reached a sat#nt in August 2008. The
settlement, in part, requires Target to make itbsite accessible subject to the standards/critdérine NFB Nonvisual Accessibility
Certification program and monitoring by NFB, withoadmitting liability. These standards draw fromc&®n 508 and W3C's
WCAG's, but focuses primarily on non-visual acdafisy. No one standard emerges as a uniform rhteyever, the ADA does
appear to apply when there is a nexus between #isite and a business with a physical locationt Thathe website may be
considered part of a public accommodation whes fiait solely an online business, but rather a lessiof physical manifestation.3

Learning Points
In general, business web sites have so far remaamgely unaddressed by any direct eAccessibiétgted legislation. Non-specific

anti-discrimination legislation seems to be themiagislative approach to ensuring the accessitolitousiness web sites, and in only
a relatively small number of countries to date. 8aaramples show that this approach can be suctesst case-by-case basis,
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although the example from the US shows that reéiamt such an approach can sometimes be probleriiire. generally, such an
approach typically leads to case-by-case impaatgsanot the most effective way to bring about pemant change.

Sources: G3ICT's e-Accessibility Toolkit for Polibakers

Self Service Terminals

The scope and depth of coverage given to selfterminals varies quite extensively. Terminaleasaility is touched upon by an
EU Directive (article 1, para 1), but for the mpatt, non-legislative measures such as action gadguidelines are most prominent
to date. While the direct policy interventions @ifservice terminal accessibility in Europe is qoised primary of non-legislative
measures, a few EU countries do give some attemtiohTM accessibility as part of their general afiscrimination legislation
framework. However, there is no direct obligationppsed on manufacturers or manufacturers of sudipmegnt. Outside the
European Union, notably in the US, equality ledislaexplicitly includes automated teller machirid3 Ms) within its scope and has
implemented specific guidelines/standards for thige topic has also been given some policy andsingattention in Australia and
in Canada in terms of developing voluntary techrstandards.

Example 1: Portugal

Disability-related legislation adopted in 2004, L88/2004, sets out a general legal basis for rétalmn and participation of people

with disability. In 2006, a National Plan for theoRmotion of Accessibility (PNPA) between the eyd@®7-2015 was also adopted.
Inter alia, the action plan includes a commitmentehsure that automatic teller machine (ATM) irdees, information kiosks,

systems of selling transportation tickets, as aslpublic Internet spaces can be accessed by pe&tpldisabilities, notably persons
with vision and hearing impairments, as well as eldehair users (Action 2.5 c). This measure wasee@xecuted over a 24 month
period, starting in February 2007.

Example 2: The United States

The Americans with Disabilities Act (ADA) adopted 1990 is the landmark civil rights law in the WitStates protecting persons
with disabilities from discrimination in employmemiublic services, and by private businesses. imnsary, the law guarantees equal
opportunities for individuals with disabilities ipublic accommodations, employment, transportatistate and local government
services, and telecommunications. The ADA and ABécdssibility Guidelines for Buildings and Facilgie developed by the US
Access Board specify access requirements for a maiuige of facilities in the public and private sestcovered by the law.
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The Board’s guidelines detail how accessibilityase achieved in new construction and alteratians, provides specifications for
various building elements and spaces, includingaeces, ramps, parking, restrooms, telephones, AE\sting systems among
others. In general, they contain two types of remuents for accessibility, so-called 'scoping’ dadhnical' requirements. With
respect to ATMs, the scoping requirements (se@@®) stipulate that where automatic teller machimeself-service fare vending,
collection, or adjustment machines are providedeast one of each type provided at each locatiahl somply with the technical

requirements set specified in the guideline (sectid7). If a bank provides both interior and exteATMs, each such installation is
considered a separate location. Accessible ATMdudting those with speech and those that are witbath of people who use
wheelchairs, must provide all the functions prodide customers at that location at all times. Baneple, it is unacceptable for the
accessible ATM only to provide cash withdrawalsle/imaccessible ATMs also sell theater tickets.

The technical requirements specified in the gunddi (section 707) address a wide range of useireaogents which relate to
different types of impairments, including provisioh speech output. If an ATM provides additionahdtions such as dispensing
coupons, selling theatre tickets, or providing espdof monthly statements, these must also be alaila customers through speech
output. Interactive transaction machines (ITMs)cahhare not ATMs, are not covered by the guideliktEsvever, for entities covered
by the ADA, the Department of Justice —which impésits the ADA, does provide additional guidance meigg ADA requirements
and elements which are not directly addressed émit-ederal procurement law also requires that IpMtshased by the Federal
government must comply with standards issued byAttleess Board under Section 508 of the Rehabditatict of 1973, as amended
(section 707).

There has been a strong positive impact of thelaéguos, as talking ATMs are now commonly availaateoss the United States for
accessible by those with visual impairments. Furthgact is also suggested as relevant case lavemasged. For instance, the
National Federation for the Blind reached a settieimwith ATM operators in the state of Massachssétt the case of
Commonwealth of Massachusetts v. E*Trade Access, Ansimilar case, Marcovecchio v. Commerce Bancworas taken to the
courts in New Jersey.

Example 3: Australia
The Australian Human Rights Commission (HREOC),iratependent statutory organisation, was initiabked to investigate the

implications for older Australians with a disalyjliof new technologies in e-commerce and other gowent services. One of the
outcomes of this initiative was the setting-up ¢diat forum involving the Australian Bankers' Assation (ABA) and HREOC to to
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improve accessibility in the banking industry. Thigtivity resulted in the publication of a set oflustry standard in 2000 that aimed
to improving accessibility of electronic bankingnsees in general. Under the sponsorship of the AB#presentatives from the
banks, other financial institutions, community goepand retailers have developed Industry Standardslectronic Funds Transfer
at the Point of Sale (EFTPOS), Automated TelephBarking, Internet Banking, and Automatic Teller Maes (ATMs). For
accessibility of ATMs, the Standards set out guick and recommendations for the design, manufactustallation and
configuration of wall-mounted, stand-alone and esetlt ATMs and ATM sites. Certain requirements apply to drive-through
ATM sites. Levels of performance required to makehsfacilities usable by people with a range ofeascneeds are specified. The
Standard also specifies strategies that can beogegbko meet users' requirements, and containsnreendations applicable to other
parties who also provide provisioning and supperises to financial institutions. Many of the remomendations relate to the
physical facilities of the ATM, but others do extleto server-side back end processes and softwadificadions that would be
necessary to provide specific levels of functidyali

The standards have been released for voluntarytiadopy members of the Australian Bankers’ Assagiatand other financial
institutions, but implementation is not legally #ing requirement under the Commonwealth Disabiliigcrimination Act 1992

(DDA). Furthermore, nor do these standards recaireinstitution to comply with the requirementstioé Act, or any additional and
relevant legislation. More positively, the Standardaccessible ATMs has been developed in congultaith interested parties with
the objective of describing best practice in adbd#y consistent with the DDA.

Therefore, an organization choosing to adopt tle@&ird may implement accessibility standards, @adllso knowing they have
evolved from community consultation with interesteatties. The adoption of the Standard by finans@lice providers will also
will carry some weight for adherence to the DDA andy provide a form of legal protection in form aftemporary exemption
application with HREOC, on the basis of commitmenthe standards. Where a financial institution got® to implementing the
Industry Standard through an action plan, any iddi& or group may monitor implementation.

Example 4: Canada

The Canadian Standards Association issued a nasteradard for barrier-free automated banking nreehiin 2007. It describes
technical requirements that are applicable to #sgh and manufacturing of wall-mounted and stdodeaABMs and to ABM sites,.
However, these technical requirements exclude dhx@ugh ABMSs. In particular, it addresses physiaatessibility, multiple
modalities of output (visual and audio) and muéiphodalities of input (visual and tactile identia keys). In addition, a second
national standard has been released with a focuspeaifying minimum accessibility and usability uegments for self-service
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interactive devices which are intended for pubke in general. It specifies requirements for malkiath electronic and mechanical
self-service interactive devices accessible to [geafth a range of physical, sensory, and cognitisgabilities.

Learning Points

As mentioned above, legal interventions concermiogessibility of self-service terminals have laygelcused on ATMs rather than
on self-service terminals in a wider sense. Funtioee, such interventions have come predominatetigerform of voluntary, rather
than legally binding, industry standards, as dernates] in Australia and Canada. A different apphohas been to alternatively
impose a positive duty on ATM manufacturers byisgtbut technical standards and guidelines. Thgaach is taken under the
wider general anti-discrimination framework,as seethe United States.

Source: the G3ICT e-Accessibility Toolkit for PgliMakers
Computer Hardware/Software

There seem to be no clear examples of direct kgl or regulations imposing accessibility obligas on the computer hardware or
software industries in any country. However, pulpiiocurement is the main vehicle for encouragingaAsibility in these sectors.
There have been a varied number of approaches takesing public procurement as a vehicle for eraging e-accessibility.

For example, an approach taken by Canada, Denavadkothers, has been the development of ICT ppbiicurement toolkit, which
are web-based applications which assist in infogntime procurement process from an accessibilitggestive. Alternatively, the
United States has taken a legislative approachctessible procurement through section 508 of thbaRi&tation Act, which

prohibits federal agencies from purchasing eleatrand information technology which is not accekesitb individuals with

disabilities. A dedicated chapter of the toolkittlmes the many different approaches to public prement taken in different
countries.

Source: G3ICT's e-Accessibility Toolkit for Politjakers

Assistive Technology
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With reference to Assistive Technology, many statdsurope have in place a public assistive teatgobelivery scheme. However,
the scope of focus and range of technologies peavidoes vary considerably from country to couniy. horizontal legislative
measures or other co-ordination measures that ssldether public assistive technology services har assistive technology
manufacturing sector have yet to emerge.

Example 1: Denmark

A rather comprehensive approach to assistive tdogpalelivery is illustrated in the case of Denmaak the Social Services Act
from 2002 stipulates rules for the provision ofistsge devices. Responsibilities for providing asise technologies are shared
between municipalities and counties. While theradscomplete list of assistive devices that carpimeided, or a list of products
considered to be assistive devices, an amendmeheaict in 1998 provided distinction between ttgemips of these technologies.
These three groups are classified as general eguaipmwonsumer goods with particular value to usetis disabilities, and assistive
devices.

To encourage and enable employment among peoptedigabilities, the public employment service ghsovides various services
and devices, such as a law for persons with difabilin business. The service operates in a ratberbureaucratic manner. There

are no predefined lists of equipment that are pledj and the provision scheme is in principle ofmemny kind of technology,
provided that it fits the stated purpose.

Source: G3ICT's e-Accessibility Toolkit for Politjakers
Horizontal or non-sector-specific legislation

Parting from legislation which is ICT sector-spagifthere are several examples of cross-sectordloamon-sector-specific
approaches. These are cross-cutting in the seasehiy cover, explicitly or implicitly, several TCsectors within a single policy
framework or measure. The first class of exampteeerns laws that make explicit reference to IGid @ eAccessibility. The other
class concern laws on disability equality themebkene the ICT/eAccessibility dimension becomes miarplicit. Non-sectoral
legislation that explicitly addresses eAccessipilitatters can be found in several European cosntiiethe US, a number of laws
which cut across different ICT domains have alsenbenplemented. Implicit measures which do not mayaicit reference to ICTs
have also been implemented in a few countries and had positive impacts on promoting eAccessjbilit
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Example 1: Spain

In Spain, the Law on Equal Opportunities, Non-Disanation and Universal Accessibility of People wbisabilities (LINDOAU)
covers a range of technologies, products and s=vielated to the information society and sociahmanications media. While
LINDOAU is addressed to public authorities and Icsaciety and has an almost universal scope, ifdementation requires the
adoption of subsidiary Royal Decrees in differaalds (article 3). These include: Telecommunicaiand the Information Society;
Urban Public Spaces, infrastructure and buildifi@gansportation; Goods and services open to theiqudotd relations with public
administrations.

The act identifies ICT’s as a priority in the corttef accessibility and provides a time-line fopexted achievement of acceptable
standards. The law provides two years for actoractieve basic accessibility, four to six yearsgaspect of new products and
services and eight to ten years where there iggaireament for reasonable adjustments. It was ldtatr the National Disability
Council was established in 2006 under article 15I0MNDAU, with the mandate of promoting the equgalitf opportunities and non
discrimination of persons with disabilities. Forstipurpose the NDC then established the SpeciakPszthanent Office to provide of
legal advice and counsel, study and analysis ofptaints of discrimination, produce an annual remortthe status of equality of
opportunities, non-discrimination and universal emstbility of persons with disabilities, and to pecate with judicial and
administrative bodies in all relevant disabilityated matters.

The 2006 Royal Decree 1494 expands on Act 51 08 200 includes within its scope telecoms, infororasociety and media. The
requirement to meet basic levels of accessibisitgeveloped in a number of fields, including molplenes, public websites, ICT
hardware, Digital TV, Media and covers TV audiowakcontent and Electronic Signature. In respediCdfs, hardware used by
public administrators is required to be accessibkccordance with the prescribed norms; UNE 139813 and UNE 139802:2003.
Under the direct mandate of LINDAU, an equal oppeities act which lays out infringements and peeslbas been enacted, which
potentially allows for penalties to be administefied breaches of the legislation in respect of asitmlity. It also proposes
administrative sanctions, but does not precludaioal liability. Financial penalties fall into tredevels of liability which can attract
pecuniary fines from 300 euro to 1,000,000 euratHen, an act on the recognition of Spanish sigiglage?2 has been adopted in
2007. The act establishes a set of provisions @th bhe use of Spanish sing language (article b4 the use of oral support
communication measures (article 23).

Example 2: Austria
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The Austrian law on Equal Opportunities of PeopighvDisabilitiesl was amended in 2006, and regalaeti-discrimination in
relation to different parts of daily and workindeli The law explicitly covers technical devices antbrmation technology?2. In
particular, the law applies to all areas of fedg@lernment (including, for instance, governmentabsites which also fall under the
Austrian E-Government law) and to the access tdipgbods and services which are regulated by éderal government. The latter
includes private consumer transactions (e.g. bupioglucts from an online shop), and also publicdgoand services that are not
related to transactions (e.g. information provisguth as online train/bus/flight schedules, teleyghbotlines, websites of private
companies). The theoretical scope of the law aslédtes to eAccessibility is rather wide, and ceverany potential areas. With
regards to web accessibility, the Web Content Asibdiy Guidelines are also mentioned explicitly @ applicable standard for web
accessibility in the law's commentary.

In the case of discrimination against a person wisiabilities, the law calls first for an arbiti@ti process conducted by the federal
social authority (Bundessozialamt). The authoritisaas a mediator and will present a proposal fioitration to the suitor and the
defendant. This process seems to work comparatwellyso that arbitration processes usually dolasttlonger than three months on
average. In 2007, about 40% of all arbitrationttedn extrajudicial settlement, while 50% endedhwitt such settlement. In the latter
case this was supposedly often due to agreemernts beween suitor and defendant outside the atibitrarocess. This seems to be
the solution preferred by many defendants in otdevoid both public notice and appearing in thieciafl arbitration statistic. There
have been several arbitration processes conceenikagessibility related matters. These have masthcerned the provision of sub-
titles and sign language by TV broadcasters, aitikgsof government websites and of online bartkinebsites. Further information
on those arbitration cases and their outcomesrisiily not available.

Example 3: The United States

Section 508 of the Rehabilitation Act (as amended998) applies specifically to ICT and the fedgyravernment.1 In particular, 8
508 requires that ICT used by federal employeels digabilities is to be accessible. It however doasapply to “military command,

weaponry, intelligence, and cryptologic activities”to “equipment used only by service personnehfaintenance, repair, or similar
purposes.”2 In terms of public procurement, thenddads cover a wide spectrum of ICTs, includingveafe applications and

operating systems; web-based intranet and intemfi@mation and systems; telecommunications prajugdeo and multimedia

products; self contained, closed products; desatwpportable computers.

Public information, whether arising from federahte, or local government, is generally requiredbéoaccessible in accord with 8§
508 and Title Il of the ADA. Information providedline, on paper, over the telephone, on televisioradio, or via others means
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must be meaningfully available to persons with loigges in a manner equivalent to that availalepersons without disabilities.
Many states have chosen to implement and enforeie dbligations under Title 1l of the ADA by adopyj, in part, the § 508
accessibility requirements for ICT. Malta

The Maltese Equal Opportunities Act (EOA) enacted2000, was inspired by the American Anti-Discriation Act, the UK
Disability Discrimination Act and the Australian $2ibility Discrimination Act. It covers six areastugation, employment, goods and
services, access, insurance and accommodatiorredémt, ICT is made with reference to the firse¢hlisted focus areas, although
not explicitly mentioned as such. Despite the absef a direct reference to ICTs in the legislatittre act appears to be having an
impact on eAccessibility.

The authority established under the legislatiohe- Equal Opportunities Compliance Unit within thatidnal Commission Persons
with Disabilities (KNPD) - has responded to compiaion eAccessibility issues by raising issues wpitbviders and effecting
mediation to settle agreements for improved eAdb#isg. For example, negotiations were conductedricrease the accessibility
provisions by the public TV broadcaster for newd another popular TV programme. The Commissionatss worked with private
companies in the mobile phone and banking secaois,is currently working with various organisatidosensure their websites are
accessible as well as with a bank in relation tdvVA&ccessibility. It has also been proactive in gagho ensure that several
Government websites are accessible. Active invobr@rand engagement of NGOs in the implementatioogss seems to have been
a factor in leveraging the legislation to cover edgsibility issues.

Learning Points

Countries such as Spain, Austria, and the US, haea successful in introducing equality or othgislation that explicitly addresses
eAccessibility matters in a cross-cutting manndteratively, the case of Malta demonstrates thanenvhere equality legislation
does not explicitly refer to ICTs and/or eAccedgipias such, implicit reference may have positivepacts on promoting
eAccessibility, to some degree. No uniform approadarding either explicit or implicit approachssapparent, and each approach
presents a variety of strengths and weaknesseh.réfgrence to the implicit approach as taken bytaVidactors such as a legislator
committed to eAccessibility, and active involvemeAiNGOs in overseeing and enforcing these mechemibave influenced general
legislation to also extend its scope to eAccesgibiHowever, the lack of specificity can presemblgems of interpretation when
cases arise. More generally, reliance on an astiFgnination approach alone seems not to be thd eftective way to achieve
systemic change. Both of these approaches, botliciexgnd implicit, vary in terms of scope and athegal characteristics in all
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cases, and elements of the different approachest pigve useful for models of good practice. Howewe single approach has yet
to provide a comprehensive and effective horizoapglroach.

Source: G3ICT e-Accessibility Toolkit for Policy Mers
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