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Overview: Wireless RERC Year 3 Update

The Rehabilitation Engineering Research Center on Wireless Technologies (Wireless RERC) was
founded in 2001 with two core outcome oriented goals:

1) Promote development of wireless devices and applications that incorporate universal
design principles

2) Promote equitable access to and use of wireless technologies by people with disabilities

For the current grant, which runs from October 1, 2006 to September 30, 2011, these goals
remained the same, except that the second goal was modified somewhat to focus on equitable
access to emergency communications.

To achieve these goals the Wireless RERC is organized around the following 11 projects:

Research
R1 - Promoting User-Centered Research

R2 - Customer-Driven Usability Assessment
R3 - Collaborative Policy Approaches to Promote Equitable Access
R4 - Advanced Auditory Interfaces for Wireless Technology

Development
D1 - Alternative Interfaces for Mobile Wireless Technologies

D2 - Real-time Location-based Information Services
D3 - Development of Wireless Emergency Communications
D4 - Ensuring Access to Emergency Assistance

Training and Dissemination
T1 - Promoting Awareness of Access and Usability Needs for Wireless Devices

T2 - SOS Conference on Wireless Emergency Communications
T3 - Building Research Capacity in Wireless Accessibility and Usability

Key accomplishments

As we close out the third year of the current grant, the Center is able to boast of considerable
progress toward achieving the goals listed above, with accomplishments across the spectrum of
research, development and training.
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Research

R1 - Continued growth of the respondent sample for the Survey of User Needs, growing
membership in the Consumer Advisory Network, and the development of several articles and
reports based on survey data and focus group data.

R2 — The project team continued to develop the community website MyWirelessReview.com,
with several new audio, video and text-based features covering topics ranging from accessible
smartphone applications to industry trends and consumer behavior. The project team also
carried out a large user-testing study with support from key companies in the wireless industry.

R3 - Launched new media social-networking initiatives to provide a forum for discussing and
promoting accessibility policies. The project team has also engaged in broad-based research
and publishing effort in the areas of municipal wireless accessibility, teleworking, and
emergency communications.

R4 — Considerable progress was achieved in developing and testing specific components and
approaches to implementing audio menus, including development of so-called Spearcons (brief
sounds that are created by speeding up spoken words) and the Spindex (speech index). Results
from this work will feed into initiatives in the D1 project on alternative interfaces.

Development

D1 - Though work on this project was slowed in order to focus on Project D4’s TTY Phone, the
project team nevertheless continued to develop V2 standards for universal remote consoles
(URC) and promote industry adoption of alternative interfaces to consumer electronic products.
Additionally, progress was made on several innovative technologies related to human
augmentation and passive haptic learning.

D2 - Implementation and testing of location-based captioning solutions in the Mystic Aquarium
in Connecticut. The system was also tested at a Washington Redskins football game in the fall
of 2008. New eyewear for displaying captions is being rolled out, and other tracking systems
using RFID tags embedded in carpet are being tested.

D3 - This project is winding down after three years of increasingly intense effort. The project
team developed a Mobile Alerting Framework (see draft article in the appendix to this update)
that allowed the testing of several technologies and public alerting standards, including the
Emergency Alerting System (EAS) and Commercial Mobile Alerting System (CMAS). Based on
testing results the team filed comments with the FCC and has made emergency
communications the focus of the State of the Technology Conference (Project T2).

D4 - Development of the TTY Phone has proceeded rapidly. It was demonstrated at the
National Emergency Numbering Association (NENA) conference in Orlando in February 2009,
and received considerable enthusiasm from representatives from industry, public safety
organizations and advocacy groups.
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Training and Dissemination

T1 - Three achievements stand out. First, the video series “How to Choose a Hearing Aid
Compatible Phone” was produced and mounted on the CTIA website. Second, the team
organized and moderated a panel (titled “Wireless for All? Yes, We Can”) at the CTIA 2009
conference with representatives from industry, academia, and the advocacy community. Third,
the team secured material support and encouragement from several companies to carry out a
large comparative user-testing study of touchscreen accessibility.

T2 - Planning has been completed for the State of the Technology Conference, which focuses
on emergency communications. This 3-day conference includes keynote addresses, 11 panels,
demonstrations, and a group exercise. The conference has received sponsor support from
numerous industry and advocacy organizations.

T3 —This project is focused on developing the expertise of young technologists in the area of
accessible design. The Wireless RERC has made considerable progress in this area, counting 17
graduate students working directly on the Center’s projects in the past year, 3 graduate courses
on topics that feed directly into the Center’s mission, and numerous other opportunities for
young technologists to develop and demonstrate their projects.

Key Challenges

As we close out Year 3 of our grant, the overarching question is: what kind of adjustments to
our work plan may be necessary to realize the greatest possible progress to meeting our
original goals and to establish a strong position for renewal?

Rapid pace of social and technological change

In answering this question, it is worth reflecting on the rapid and accelerating pace of change in
society and technology over the past three years. Since our current grant cycle started the
social and technological context in which we conduct our work has experience numerous
changes, some profound and some less so. Some key trends are listed below.

= The number of cell phone subscribers in the US grew by 37 million, which puts the US
market close to saturation (from 233 million in 2006 to 270 million subscribers in
December 2008, or 87% of the population).

= The number of wireless minutes used in the US topped 2.2 trillion in 2008 from less than
1.8 trillion in 2006.

= The number of €911 calls grew from 260 thousand per day in December 2005 to 291
thousand per day in December 2008.

= The percentage of “wireless-only” households grew to 20%, with greatest growth
among lower income and minority households.
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= The number of annualized yearly text messages sent in the US topped 1 trillion in
December 2008, a more than 12-fold increase since December 2005.

= The firstiPhone was launched in June 2007. Now every major manufacturer and carrier
offers smartphones, and has or is planning a smartphone with gesture-based user
interfaces (e.g., touchscreens).

= The first online e-commerce sites for downloading smart phone applications was
launched by Apple in 2008. Now almost every major vendor establishing its own “app
store”.

= The number of iPhone apps downloaded crossed the billion mark in April 2009.
approximately 9 months after the Apple’s App Store was launched.

= Though new mobile phones with limited feature sets are still being introduced, there
has been a proliferation of devices with accelerometers, GPS systems, and cameras with
increasingly high resolution. These capabilities open new opportunities for people with
disabilities to engage in fuller social and economic participation, but they pose new
accessibility challenges as well.

= Asagroup, people with disabilities use their mobile devices more and more like the
general population - slightly less emphasis on use of devices for emergency situations or
for security, and much more emphasis on everyday uses focused on regular
communication and information retrieval.

The key questions for the Wireless RERC at this critical juncture are:

1. How do we build on our successes to date?
2. How do we fine-tune our projects, organization, and processes with an eye toward
finishing the grant cycle strongly?

3. Looking ahead to renewal, what emerging issues and accessibility concerns will need to
be addressed?

Each of the individual projects have their own successes, opportunities and challenges that will
play out in different ways in the final two years of the current grant cycle. Input from our board
of advisors in addressing project-specific opportunities and challenges going forward will help
us maximize the impact of the Wireless RERC’s work.
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Research Projects

R1 — Promoting User-Centered Research
R2 — Customer-Driven Usability Assessment
R3 — Collaborative Policy Approaches to Promote Equitable Access

R4 — Advanced Auditory Interfaces for Wireless Technology

Wireless RERC Year 3 Update — September 2009
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R1 - Facilitating User Centered Research: Consumer Advisory Network

Project Director: Jim Mueller

OBJECTIVES

This project builds on our activities in the first five years to compile information from the
perspective of people with disabilities about issues of access and usability of cell phones and
other personal wireless products. Proposed activities include refinement and expansion of our
Survey of Users Needs (with content additions to address the expressed information needs of
wireless carriers and device manufacturers) to a national sample of 2,000 respondents,
representative of the US population of people with disabilities.

Overall findings of the Survey of User Needs are analyzed at least annually to examine changes
in use and usability of wireless devices. Special data requests from industry and researchers,
e.g., demographics of TTY users, are also fulfilled. These findings inform Wireless RERC
development projects, policy initiatives, and efforts to assist the wireless industry to better
address the needs of customers with disabilities. The study population includes all persons with
disabilities.

In addition, we hope to expand our current Consumer Advisory Network to over 1,200
consumers. These individuals participate in ongoing research activities, including focus groups,
usability testing, information dissemination, and promoting awareness of access and usability
issues in the wireless industry.

= NIDRR Long Range Plan Domain:

Health and function

Employment

Participation and community living
Technology

Demographics

Knowledge translation, including tech transfer

o gk wbdE

= Wireless RERC outcome oriented goal/s:
Goal 1: Wireless devices and applications that incorporate universal design.
Goal 2: Equitable Access to Emergency Alerts
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OVERALL PROGRESS

Since beginning the revised the Survey of User Needs (SUN) in April 2007, data have been
gathered from over 1750 individuals, and approximately 925 have elected to join the Consumer
Advisory Network. During the past year, CAN members participated in:

= focus groups on wireless emergency communications

= usability testing of touchscreen mobile devices

= information dissemination through consumer organizations
= promotion of universal design through industry conferences

Survey of User Needs

Due to strong initial survey response, initial SUN data analysis began early, with a First Findings
report produced in January 2008. This report was followed with a Second Findings report in
January 2009, focusing on respondents who took the survey in calendar year 2008, as well as on
longitudinal trends from 2007 to 2008. We intend to conduct a “Third Findings” report for the
2009 respondents.

Total SUN responses:
- 1750 (Survey responses are more representative of the population of people with
disabilities than previous SUN)

= Household income
- Less than $2000/month = 33% (34% in US Census)
- $2000-$3999/month = 27% (27% in US Census)
- $4000 or more/month = 40% (38% in US Census)

=  Employment
- 67% employed

= Functional abilities
- Cognitive, physical, sensory limitations represented

The SUN has been translated into Spanish, and project staff established contacts within the
Atlanta-area Hispanic community.
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Outreach and Education
Project staff reached out to consumers through

= personal contact with industry and disability organizations

= participation in community awareness events, e.g., Dia de la Mujer Latina
= participation in online forums and newsletters

= recruiting for RERC research opportunities

SUN findings were shared through industry organizations, e.g,

= Alliance for Technology Access

= California Public Utilities Commission

= CTIA

= DBTAC’s

= Information Technology and Innovation Foundation

Focus Group Research
Focus groups were conducted on the following topics:

= Use and usability of wireless technology by boomers and elders

= Use and usability of wireless technology by Latinos

= Receptiveness of emergency alerts in English text and ASL video by people who are deaf
and conversant in ASL

Hearing Aid Compatibility Survey

In the second half of 2008 we conducted the third annual online Hearing Aid Compatibility
(HAC) survey (for cell phones). We solicited input from the HLAA and form industry
representatives for possible refinements of the instrument.

The 2008 data, combined with the data from the previous two years, allowed production of a
longitudinal analysis of customer experiences with hearing aid compatibility. This was
completed in the second quarter of 2009 and published on the Wireless RERC website.

In August of this year we launched the fourth annual edition of the HAC survey. Again, we
coordinated with industry and the HLAA on additional questions and refinements to the survey
that can help answer the level of satisfaction consumers have with HAC wireless products. We
also asked the HLAA to urge its constituents to take the latest survey.
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PUBLICATIONS and CONFERENCES

Publications
Morris, J., Mueller, J., & Jones, M. (forthcoming, 2010). "Tomorrow's Elders with Disabilities:
What the Wireless Industry Needs to Know." Journal of Engineering Design.

Mueller, J., Morris, J., & Jones, M. (2009). Enabling customers with disabilities to find the trees
in the wireless forest. Include 2009 Proceedings. U.K: Helen Hamlyn Center.

Mueller, J., Morris, J., & Jones, M. (2009). “Making Emergency Communications Accessible to
Deaf Citizens: Findings of Wireless RERC Focus Groups”, to be presented at the State of the
Technology Conference, Rehabilitation Engineering Research Center for Wireless Technologies,
Atlanta, GA, September 21-23.

“Hearing Aid Compatible Cellphones: Findings from the Annual Survey of Consumer
Experiences, 2006-2008”(May 2009), http://www.wirelessrerc.org/publications/HAC-
Report_2008_2009-06-10.docx/view.

“Second Report: Findings of the Survey of User Needs (SUN) for Wireless Technology
2007-2009” (March 2009),
http://www.wirelessrerc.org/publications/SUN%20Second%20Findings%20Report 2009-03-
25.doc/view.

Consumer Advisor Newsletter (March 2009).

Conferences

“Industry Efforts in Accessible Wireless Emergency Alerts”, panel to be moderated by Mike
Jones, State of the Technology Conference, Rehabilitation Engineering Research Center for
Wireless Technologies, Atlanta, GA, September 21-23.

“The WEC Experience”, panel to be moderated by Jim Mueller, State of the Technology

Conference, Rehabilitation Engineering Research Center for Wireless Technologies, Atlanta, GA,
September 21-23.
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R2 — Customer Driven Usability Assessment: MyWirelessReview.com

Project Director: Jim Mueller

OBJECTIVES

The goals of this project are to develop a methodology for assessing usability of mobile wireless
products by representative users with disabilities, and to develop and evaluate an online
resource (mywirelessreview.com) for sharing this information among consumers, wireless
product manufacturers, and retailers of mobile wireless devices and services.

Our ultimate goal is to influence the usability of future generations of wireless products
through a customer-driven approach to assessing and communicating information about
product usability.

= NIDRR Long Range Plan Domain:

Health and function

Employment

Participation and community living
Technology

Demographics

Knowledge translation, including tech transfer

o ks wbhE

=  Wireless RERC outcome oriented goal/s:
Goal 1: Wireless devices and applications that incorporate universal design.
Goal 2: Equitable Access to Emergency Alerts

OVERALL PROGRESS

MyWirelessReview.com

= Web traffic measurement using Google Analytics was launched on July 1, 2008, four months
after the site went live.

=  FromJuly 1, 2008 to August 31, 2009 the site has averaged on a monthly basis:
- 380 visits
- 302 unique visitors
- 1026 page views

= Total traffic for the 14 month period has been: 5317 visits, 4221 unique visitors, and 14,362
page views.
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MyWirelessReview.com Web Traffic — July 1, 2008 to August 31, 2009

Period Visits Unique Page Pages/visit Average Bounce

visitors views duration rate
July 1-31, 2008 164 105 946 5.77 6:21 57%
Aug 1-31, 2008 191 94 1657 8.68 10:27 32%
Sept 1-30, 2008 158 88 805 5.09 6:30 44%
Oct 1-31, 2008 195 106 966 4.95 5:37 46%
Nov 1-30, 2008 429 346 1211 2.82 3:23 69%
Dec 1 -30, 2008 530 444 1146 2.16 1:54 73%
Jan 1-31, 2009 354 297 846 2.39 2:48 73%
Feb 1-28, 2009 436 384 796 1.83 1:31 78%
Mar 1-31, 2009 443 377 1055 2.38 3:01 74%
Apr 1-30, 2009 409 320 1130 2.76 2:08 74%
May 1-31, 2009 352 315 665 1.89 1:39 78%
June 1-30, 2009 553 452 1395 2.52 2.18 76%
July 1- 31, 2009 596 526 979 1.64 1:23 81%
Aug 1-31, 2009 517 454 831 1.61 1:06 83%
TOTAL 5317 4221 14362 2.70 2:46 72%
Average/month 380 302 1026

Wireless RERC

Project team continues to build out content, keeping it fresh with almost daily new postings
on industry and product news, consumer trends, results from the R1 Survey of User Needs,
the Hearing Aid Compatibility Survey, focus groups on boomers and elders, and user testing.

Several special feature series were added, including: audio series on accessible technology,
text series on accessible smartphone applications, video series on accessible personal
computing technology for the visually impaired (mounted on YouTube)

Created several new discussion threads on MWR on email, text messaging, handset design,
voice communications, multimedia messaging, and GPS navigation.

Recruited guest bloggers (Jason Bombelyn, John Rempel, Pete Collman, Doug Jackson) from
the Center for the Visually Impaired, the Shepherd Center, and the Consumer Advisory
Network to produce regular features and commentary.

The video series has been on YouTube for about 3 months, and already has 640 views. We
will continue to refine our recording technique and production processes for additional
video series.

Plan to continue using social media, particularly YouTube, to create links to and from
MyWirelessReview.com, and expand presence on the internet.
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Viewer traffic for YouTube videos on accessible personal computing tools for low vision

May 09 Jun 09 Jul 09 Aug 09 SUM
Web browsers
Internet Explorer (May 11) 20 27 25 5 77
Firefox (May 12) 28 26 31 0 85
Opera (May 12) 18 16 19 1 54
Operating system
OS Modifications (May 13) 8 18 9 1 36
Windows XP Magnifier (Jun 2) 33 45 19 97
Windows XP Properties (Jun 3) 33 10 21 64
Screen reading tech
Magic (Jun 3) 15 5 21
Internet options (Jun 3) 17 4 22
JAWS (Jun 3) 50 48 47 145
System Access (Jun 3) 24 5 10 39
TOTAL 74 259 194 113 640

*Dates in parentheses indicate date posted.

User Testing

= Touchscreen testing — an exploratory study on usability of touchscreen mobile devices was
conducted from October-December, 2008. The iPod Touch served as the test device for 6
participants total (2 with low vision or 6 with manual dexterity/sensation limitations.
Findings were shared with managers at Research in Motion (RIM) and published on

MyWirelessReview.com.

= Based on issues identified in the iPod Touch exploration, longer-term usability evaluation
was conducted from April-June, 2009. Blackberry Storm 9530, HTC Touch HD, and iPhone
3G were used as test devices by 13 members of the RERC’s Consumer Advisory Network
diverse in age and functional limitations. A field testing protocol was established to assess 8
tasks across several common wireless operations:

1) target identification
2) target activation
3) scrolling
4) text input
5) seeing
6) understanding
7) sliding
8) resizing
Wireless RERC

Year 3 Update — September 2009
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= Data analysis is ongoing, and presentation of results is scheduled at Verizon and RIM
headquarters for September 2009. These findings will also be shared through
MyWirelessReview.com.

PUBLICATIONS and CONFERENCES

Publications

Mueller, J., Morris, J., and Jones, M. (2009). “Making Emergency Communications Accessible to
Deaf Citizens: Findings of Wireless RERC Focus Groups”, to be presented at the State of the
Technology Conference, Rehabilitation Engineering Research Center for Wireless Technologies,
Atlanta, GA, September 21-23.

Consumer Advisor Newsletter (March 2009).

Conferences

“Industry Efforts in Accessible Wireless Emergency Alerts”, panel to be moderated by Mike
Jones, State of the Technology Conference, Rehabilitation Engineering Research Center for
Wireless Technologies, Atlanta, GA, September 21-23.

“The WEC Experience”, panel to be moderated by Jim Mueller, State of the Technology
Conference, Rehabilitation Engineering Research Center for Wireless Technologies, Atlanta, GA,
September 21-23.

“Meet the Authors”, roundtable discussion held by John Morris for paper titled “Making
Emergency Communications Accessible to Deaf Citizens: Findings of Wireless RERC Focus
Groups”, co-authored with Jim Mueller and Mike Jones.
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R3 — Collaborative Policy Approaches to Promote Equitable Access

Project Director: Paul M.A. Baker

OBJECTIVES

Building on the first five years, the Wireless RERC will take the lead in development of a
disability and technology policy collaborative with several partnering RERCs
(Telecommunications Access, AAC, and Telerehabilitation).

The overall purpose of this collaborative is to examine public policy issues that influence
equitable access to technology (and particularly wireless and telecommunications technology),
identify opportunities to inform and influence policy decisions supporting equitable access, and
evaluate the impact of policy initiatives on technology access. Specific, policy efforts will focus
on municipal wireless networks and wireless emergency alerts.

= NIDRR Long Range Plan Domain:

Health and function

Employment

Participation and community living

Technology

Demographics

Knowledge translation, including tech transfer

o s whE

= Qutcome oriented goal/s:
Goal 1: Wireless devices and applications that incorporate universal design.

Goal 2: Equitable Access to Emergency Alerts

OVERALL PROGRESS
Collaborative Policy Network Project

= To date we have explored a variety of collaborative virtual approaches including the use of
email consultation, instant messaging, social networking including Facebook and Linkedin,
multimodal (the combination of several virtual technologies, e.g. IM, telephone, online

group).

= We established (March 2009) a group on LinkedIn (the Assistive Technology Policy Group -
ATPG) currently with over 100 members from a variety of public sector, manufacturing and
education entities) to explore the operation and opportunities provide by this platform. The
group has 21 discussions in progress with some 50 comments. As an outcome we have used
some of the activity to inform our policy option development.
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= We are also exploring the potential for enhanced collaborative activities with several
disability related organizations. We are also engaged in consultative policy discussions with
NARRTC, RESNA and other NIDRR funded research entities.

Municipal Wireless Project

= We have also launched a municipal wireless project focused on outreach/dissemination and
new research. Paul M.A. Baker received a (Georgia Tech) EU Center for Excellence grant to
develop collaborative research relationships (EU/US)) in municipal WiFi accessibility policy.

Technology and Disability Policy Highlights (TDPH)

= 10issues produced of the newsletter (approximately 250 pages of material). Distributed via
email (to 165 recipients), in paper and posted to Wireless RERC website.

= This monthly publication is a core component of the infrastructure of the collaborative
policy networks we have been developing. It provides regular updates of breaking policy
developments, and as important, it provides regularity of communication and a focus for
policy discussions.

Wireless Emergency Communications State of Technology Conference

= Paul M.A. Baker is serving as proceedings and special journal issue manager.

= Established Facebook and LinkedIn pages to support the conference.

= Call for Papers sent out and 14 abstracts (journal length papers) approved for submission.

= Agreement in Principal for the International Journal Of Emergency Management (IJEM) to
publish a special issue of selected papers from the conference (Winter 2009).

Editorial Boards - Paul Baker is serving as a member of the Editorial Board of:
= Assistive Technology Journal

= Journal of Information Technology & Politics

= The Journal of eWorking

= Journal of Community Informatics

= Journal of Disability Policy Studies

Other activities

= ongoing policy consultations with RESNA Government Affairs Committee

= collaborative activity with University of Central Florida continues

= seeking new grant opportunities for use of wireless networks/social media to increase
participation of people with disabilities

= exploring research collaboration possibility in policy domain with ICDR and NARRTC
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PUBLICATIONS and CONFERENCES

"Policy Issues and Access to Wireless Technologies: Results of a Policy Delphi Study,"” Paul M.A.
Baker and Nathan C. Moon presented at the RESNA 2008 Annual Conference, June 26-30, 2008,
Arlington, VA.

"Reducing Technological Access Barriers for People with Disabilities: Developing a Collaborative
Policy Network among NIDDR-Sponsored Projects,” Nathan C. Moon and Paul M.A. Baker
presented at the RESNA 2008 Annual Conference, June 26-30, 2008, Arlington, VA.

Andrew Ward, Paul M. A. Baker, and Nathan W. Moon. 2008. “Ensuring the Enfranchisement of
People With Disabilities”, Journal of Disability Policy Studies. first published on October 7, 2008
as doi:10.1177/1044207308325996.

“Enhancing Policy Activities Among NIDDR-Sponsored Projects: Developing Collaborative Policy
Networks”, Paul M.A. Baker, Nathan Moon, presented at the California State University,
Northridge, Center on Disabilities, 24th Annual International Technology and Persons with
Disabilities Conference, Los Angeles, March 16-21, 2009.

Paul M.A. Baker, Abbe E. Foreman. “Gender, Disability and Virtual Social Networks” panel paper
for “Women in a Digital World: Conceptual Models of Inclusion”, 59th Annual Conference of the
International Communication Association Chicago, IL USA May 21-25, 2009.

Baker, Paul M.A. and Moon, Nathan W. 2009. “Policy Development and Access to Wireless
Technologies for People with Disabilities: Results of Policy Delphi Research”, Universal Access in
the Information Society (UAIS). (forthcoming).

”Leveraging online social networks for persons with a disability in Emergency Communications
and Recovery,” John C. Bricout, Ph.D., Paul M.A. Baker, Ph.D.,& Jessica Pater. Paper submitted
to Wireless Emergency Communications State of Technology Conference.

Bricout, John, Baker, Paul M.A., Ward, Andrew C., Moon, Nathan (2009). Telework and the
Disability Divide. In Ferro, E, Dwivedi, YK, Gil-Garcia, J, Williams, M (Ed.), Handbook of Research
on Overcoming Digital Divides: Constructing an Equitable and Competitive Information Society
(pp. 209-231). Hershey, PA: IGI Global.

Baker, Paul M.A, Bell, Avonne,Moon, Nathan W. (2009). Accessibility in Municipal Wireless
Networks: System Implementation and Policy Considerations. In Reddick, Christopher G. (Ed.),
Strategies for Local E-Government Adoption and Implementation: Comparative Studies (pp. 569-
587). Hershey, PA: IGI Global.

Baker, Paul M.A., Moon, Nathan W. (2008). Access Barriers to Wireless Technologies for People
with Disabilities: Issues, Opportunities and Policy Options. In Langdon P., Clarkson J., Robinson
P. (Ed.), Designing inclusive futures (pp. 139-148). London, UK: Springer-Verlag.
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Baker, Paul M.A., Hanson, Jarice, Myhill, William (2009). The Promise of Municipal WiFi and
Failed Policies of Inclusion: the Disability Divide. Information Polity, 14, 47-59.

Ward, Andrew, Baker, Paul M.A., Moon, Nathan (2008). Ensuring the Enfranchisement of
People With Disabilities. Journal of Disability Policy Studies, 19.

Baker, Paul M.A., Moon, Nathan W. (2008). Wireless Technologies And Accessibility for People
With Disabilities: Findings From A Policy Research Instrument. Journal of Assistive Technology,
20, 149-156.

Baker, Paul M.A., Hanson, Jarice, Belle, Avonne (2008). Municipal Wifi and Policy Implications

For People With Disabilities. Proceedings of 9th Annual International Conference on Digital
Government Research. Montreal, CA: Digital Government Society.
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R4 - Advanced Auditory Interfaces
Project Director: Bruce Walker

OBJECTIVES

Based on advanced research on auditory processing, this exploratory research and
development effort is establishing and validating guidelines for the design of auditory interfaces
for cell phones and other handheld electronic devices.

Given the limitations of visual displays on handheld electronic devices and the preponderance
of vision difficulties (either temporary due to context or permanent due to impairment),
auditory interfaces may provide a universally desirable supplement or replacement for visual
and manual interfaces on mobile wireless devices.

Guidelines developed in this project will be incorporated into development efforts in Project D1
- Alternative Interfaces.

= NIDRR Long Range Plan Domain:

Health and function

Employment

Participation and community living
Technology

Demographics

Knowledge translation, including tech transfer

o s whE

= Qutcome oriented goal/s:
Goal 1: Wireless devices and applications that incorporate universal design.

Goal 2: Equitable Access to Emergency Alerts

OVERALL PROGRESS

Advanced auditory menus contribute to the Wireless RERC’s outcome-oriented goal of
developing wireless devices and applications that incorporate universal design principles, by
making auditory and multimodal devices more accessible to users with partial or total vision
loss, while enhancing use by users without vision loss.

A variety of auditory menu enhancements have been developed, in order to convey the same

(or comparable) functionality as is found in modern visual menus. Some examples include the
following.
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Auditory Scroll Bars

One, two, or three sounds can be used to convey the size of a list, and the user’s current
location in that list. This serves as a scroll bar.

Several designs have been evaluated with sighted undergrads and visually impaired community
members, for both performance (time to navigate, estimated size of list, and estimated location
in the list) and preference.

Spearcons

These are brief sounds that are created by speeding up spoken words in a particular way,
resulting in non-speech sounds that can be used to enhance navigation through an auditory
menu structure.

Spearcons have been evaluated for their utility, learnability, effectiveness, and subjective
preference scores. Single and dual-task studies have been conducted. Sighted undergraduates
and visually impaired adults have participated.

Spindex

A spindex - a speech-based index - is a set of sounds used to help a user know where they are in
a long auditory menu. The function like the A, B, C... tabs on a large reference book, but
through sound.

Various versions and variations of the spindex have been evaluated for learnability, speed of
navigation, errors, and preference scores. Undergraduates and community members (sighted
and visually impaired) have participated.

These are particularly useful in very long menus, such as the 1000s of songs on an MP3 player.

Speech Rendering Enhancements

Changing the speech characteristics in a text-to-speech (TTS) system can function like changing
the font or font color in a visual menu. Using whispers or changing the gender of the voice can

communicate concepts like available/unavailable, which is typically rendered in black/gray text
in a menu.

A variety of design options have been evaluated with sighted undergrads and visually impaired
community members, and best practices are emerging.

Implementation

These auditory menu enhancements have been patented (a full utility patent has been filed).
Part paid for by Psychology, part by GTRC. Patent application #12/138,610 filed June 13, 2008.
Final filing of paperwork is done. A follow-up provisional patent has been filed for more recent
developments, including the spandex concept.

All of the auditor menu concepts have been prototyped for evaluation, often in Flash.
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In addition, Unkyoung Lee has implemented auditory menus (TTS, spearcons, and an auditory
scrollbar), coded natively on the Nokia N95 platform, using real data contained in the on-phone
contacts database. She has used the Flyte Text-to-Speech engine, rather than the Nokia TTS
engine, since it is not easily possible to control or access that software using public APIs (see
below).

Further, a complete demo and research platform, including all of the auditory menu concepts,
is being built in Java. Much of the functionality is already included, and the software is currently
called “Big OI' Menus Demo”.

This demo will also be ported to the Blackberry platform, which is based on Java, for further
demo, development, and evaluation.

Undergraduate student Andrew Rosen has developed a Java application called the Spearcons
Factory, which will simplify the creation of spearcons. Final completion is awaiting the
spearcons DSP code. That DSP code is complete, now, and integration is underway.

The Accessible Aquarium Project, albeit not directly part of R4, is related to other efforts in the
RERC. The basic end-to-end prototype system, from fish to camera to music to user, is
completed. Fully functional, except for the “last mile” (broadcast to the user). The complete
system is running TSRB, and has been demoed at GVU Demo Days, and at the launch of the new
GT Center for Computer Music (GTCMT).

Data collection and evaluation

= Pavani Yalla collected data on the auditory scrollbars, with sighted and visually impaired
participants, using both desktop and mobile phone-based auditory menus built in Flash and
FlashLite.

= Dianne Palladino collected data demonstrating the utility and learnability of spearcons. She
used desktop versions of spearcon-enhanced menus. This research used programs written
in Director.

= Anya Kogan followed up on Dianne’s studies, by collecting spearcons data on a mobile
phone, while the user was sitting, and while the user was walking along a path. This used
the initial version of our Java (J2ME) software.

= Yarden Moskovitch has replicated these last studies with new implementations of
spearcons.

= Myounghoon Jeon, Jeff Wilson, Ben Davison, and Yarden completed a study showing that in
a simulated driving task, adding spearcons and spindexes to the menu of the car’s built-in
telephone or music system can lead to less distraction, and higher preference ratings.

= Ben Davison has run some focus groups on a new line of inquiry regarding the use of MP3
players. The idea is that MP3 players are often used in situations where auditory menus
would make a lot of sense (e.g., with the player in a pocket; while the user is running; etc.).
We are essentially collecting “evidence” in support of the use of auditory menus in these
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cases, on these devices. The next stage in this research will be to send out questionnaires to
further understand these use cases. Finally, we will conduct performance studies, using an
iPod with auditory menus. Ben has already mocked up an iPod with auditory menus.

= Myounghoon Jeon and Siddharth Gupta have been collecting data in the form of focus
groups and performance data, to study the use of different voice attributes in TTS systems.
This work used the early version of the “Big OI' Menu Demo” software (Java).

= Jeff Wilson has begun leveraging the previous spearcons studies, and replicating them (one-
dimensional and 2-dimensional menus), with the added condition of push versus pull
menus.

= Ben Davison has begun a major survey of sound usage in everyday software, to establish
some prevalence baserates.

PUBLICATIONS and CONFERENCES

Jeon, M., Davison, B., Wilson, J., Nees, M. A., & Walker, B. N. (2009). Enhanced Auditory Menu
Cues Improve Dual Task Performance and Preference With In-vehicle Technologies. Proceedings
of the First International Conference on Automotive User Interfaces and Interactive Vehicular
Applications (AutomotiveUl 2009), Essen, Germany (21-22 September, 2009).

Nees, M. A., & Walker, B. N., (2009). Auditory Interfaces and Sonification. In Constantine
Stephanidis (Ed.), The Universal Access Handbook (pp. 507-521). New York: CRC Press Taylor &
Francis.

Walker, B. N., & Kogan, A. (2009). Spearcon performance and preference for auditory menus on
a mobile phone. Invited paper in Proceedings of the 5th International Conference on Universal
Access in Human-Computer Interaction (UAHCI) at HCI International 2009, San Diego, CA, USA,
(19-24 July).

Walker, B. N., & Kogan, A. (2009). Spearcon performance and preference for auditory menus on
a mobile phone. In C. Stephanidis (Ed.), Universal Access in HCI, Part 11, HCIl 2009, Lecture Notes
in Computer Science 5615. Berlin: Springer-Verlag. pp. 445-454. DOI: 10.1007/978-3-642-02710-
9_49.

Davison, B., & Walker, B. N. (2009). Determining the Prevalence and Nature of Sound Use in
Everyday Software: Launch of a New Initiative. Proceedings of the International Conference on
Auditory Display (ICAD 2009), Copenhagen, Denmark (18-22 May).

Jeon, M., & Walker, B. N. (2009). "Spindex": Accelerated Initial Speech Sounds Improve

Navigation Performance in Auditory Menus. Proceedings of the Annual Meeting of the Human
Factors and Ergonomics Society (HFES2009), San Antonio, TX (19-23 October).
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Dingler, T., Lindsay, J., & Walker, B. N. (2008). Learnability of sound cues for environmental
features: Auditory icons, earcons, spearcons, and speech. Proceedings of the International
Conference on Auditory Display (ICAD 2008), Paris, France (24-27 June).

Yalla, P., & Walker, B. N. (2008). Advanced auditory menus: Design and evaluation of auditory
scroll bars. Proceedings of the Tenth International ACM SIGACCESS Conference on Computers
and Accessibility (ASSETS2008), Halifax, Canada (13-15 October, 2008). pp. 105-112. DOI:
10.1145/1414471.1414492

Davison, B., & Walker, B.N. (2009). Determining the Prevalence and Nature of Sound Use in
Everyday Software: Launch of a New Initiative. Proceedings of the International Conference on
Auditory Display. Copenhagen, Denmark: ICAD.

Davison, B., & Walker, B.N. (2008). AudioPlusWidgets: Bringing sound to software widgets and
interface components. Proceedings of the International Conference on Auditory Display. Paris,
France: ICAD.

Palladino, D., Walker, B.N. (2008). Navigation efficiency of two dimensional auditory menus
using spearcon enhancements. Proceedings of the Annual Meeting of the Human Factors and
Ergonomics Society (pp. pp. 1262-1266). New York, NY: Human Factors and Ergonomics Society.

Palladino, D., Walker, B.N. (2008). Efficiency of spearcon-enhanced navigation of one-
dimensional electronic menus. Proceedings of the International Conference on Auditory Display.
Paris, France: ICAD.

Pendse, A., Pate, M., Walker, B.N. (2008). The Accessible Aquarium: Identifying and evaluating
salient creature features for sonification. Proceedings of the Tenth International ACM
SIGACCESS Conference on Computers and Accessibility (pp. 297-298). Halifax, Canada: ACM-
SIGACCESS.

Palladino, D., & Walker, B. N. (2007). Learning rates for auditory menus enhanced with
spearcons versus earcons. Proceedings of the International Conference on Auditory Display
(ICAD 2007), Montreal, Canada (26-29 June). pp. 274-279.

Yalla, P., & Walker, B. N. (2007). Advanced Auditory Menus. Georgia Institute of Technology
GVU Center Technical Report # GIT-GVU-07-12. October.

Walker, B. N., Nance, A., & Lindsay, J. (2006). Spearcons: Speech-based Earcons Improve

Navigation Performance in Auditory Menus. Proceedings of the International Conference on
Auditory Display (ICAD 2006), London, England (20-24 June). pp. 63-68.
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Development Projects

D1 - Alternative Interfaces for Mobile Wireless Technologies
D2 - Real-time Location-based Information Services
D3 - Development of Wireless Emergency Communications

D4 - Ensuring Access to Emergency Assistance
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D1 - Alternate Interfaces for Mobile Wireless Technologies

Project Director: Ed Price

OBJECTIVES

This development project will continue our work on the V2 standards for universal remote
consoles and promote industry adoption of alternative interfaces to consumer electronic
products--including mobile wireless devices. We will develop prototypes of alternative interface
solutions, demonstrating URC control of a variety of consumer products (home appliances,
electronics, HVAC systems) using mobile wireless devices. We will create guidelines and toolkits
to assist industry partners to implement alternative interfaces in their own products.

The D1 project includes several subprojects, which together help users across a range of
disabilities. Universal remote control could benefit people with cognitive, visual, and dexterity
limitations. The human augmentation projects are designed to help people who are deaf. The
haptic feedback products are oriented toward people with dexterity limitations.

= NIDRR Long Range Plan Domain:

Health and function

Employment

Participation and community living
Technology

Demographics

Knowledge translation, including tech transfer

o gk wbhE

= Qutcome oriented goal/s:
Goal 1: Wireless devices and applications that incorporate universal design.

Goal 2: Equitable Access to Emergency Alerts

OVERALL PROGRESS

Due to major progress on project D4 (Emergency communications from people with disabilities
/ TTY Phone) in the previous reporting year, project D1 had been delayed so that funds could be
shifted to D4. With D4 well underway, we have returned our focus to D1 in the recent reporting
year and are making progress on several projects. Nevertheless, we still have a bit of catching
up to do.
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V2 Standards for universal remote consoles

We continue to develop V2 standards for universal remote consoles (URC) and promote
industry adoption of alternative interfaces to consumer electronic products, including mobile
wireless devices. We have now completed work on the international standards, and ISO/IEC
Standard 24752. Parts 1-5 are now international standards.

We have recruited additional companies to join the group, including Microsoft, IBM and
Sony. This is crucial for the success of any standard.

We provide input to international standards efforts on user interface accessibility, and
either vote directly on such activities or provide feedback to ANSI on what the US positions
on such efforts should be.

Project director, Ed Price is now the International representative for the US to ISO/IEC JTC1
SC35, the subcommittee on User Interfaces, and also to its Working Groups 6, 7, and 8,
which cover User Interface Accessibility, User Interface Object, Actions and Attributes, and
User Interfaces for Remote Interactions.

We are beginning work on implementing new applications for persons with disabilities
utilizing the finalized international standards for testing in our Aware Home. The Aware
Home, located on the Georgia Tech campus is designed as a living laboratory to test
applications in an actual home environment. The house, set up as two 3 bedroom
apartments, has kitchens, bathrooms, etc, and provides a realistic environment for short-
term and long-term research projects. The house is managed by RERC researchers although
it is a resource available to the larger research community at Georgia Tech.

Ed Price presented to leaders of US IT standards bodies on the work underway in user
interface accessibility in Orlando, FL April 20, 20009.

Human augmentation

Working with Stephen DeWeerth in GATech’s College of Electrical and Computer
Engineering on a human augmentation grant to NSF. Application includes the Shepherd
Center and other Wireless RERC personnel.

Wrote a NSF Science and Technology Center grant with University of Maryland Baltimore
County, University of Washington, University of Colorado, and University of Wisconsin on IT
accessibility.

We are deploying the BlueSense wireless accelerometers, prototyped with the RERC, to
deaf schools to test the sign language recognizer with the CopyCat project.
http://www.cc.gatech.edu/ccg/projects/copycat/
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Passive haptic learning

= Exploring new passive haptic learning (PHL) thrust as a way to do rehabilitation. Testing
starting at Shepherd Center.

= Magic Hands: Towards Hand Rehabilitation: Using a Wearable RFID Reader and Lightweight
Exoskeleton

= Mobile Music Touch: Mobile Haptic Stimulation For Passive Learning and Rehabilitation
= Graduate Student Kevin Huang will be testing a version of the system with Dr. Deborah

Backus at Shepherd Center in the summer of 2009.e auditory index (which | have dubbed
the “spindex" for speech index).

CONFERENCES and MEETINGS

Ed Price attended and presented on accessible user interfaces at the annual meeting of the
International Committee on IT Standards (INCITS) on July 14-15, 2008.

The V2 committee met in plenary on July 16, 2008.
The V2 committee met in plenary on November 11, 2008.
The V2 committee met in plenary on January 20, 2009.

Ed Price attended and presented on accessible user interfaces at the annual meeting of the
International Committee on IT Standards (INCITS) on April 20-21, 2009.

The V2 committee met in plenary on June 9, 2009.
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D2 - Real-Time Location Based Information Services

Project Director: Leanne West

OBJECTIVES

This project expands on previous work by RERC investigators on the Communication Assistant
personal captioning system for people who are deaf or hard of hearing. The project addresses
location-based and individual-specific information needs of patrons with hearing or vision
impairments in three different venues--exhibit spaces, airports, and medical facilities.

Although focused on services for people with sensory impairments, the benefits will be
applicable to every visitor in the target settings and, as such, illustrate our emphasis on
universal design in product development.

= NIDRR Long Range Plan Domain:

Health and function

Employment

Participation and community living
Technology

Demographics

Knowledge translation, including tech transfer

o gk wbdE

= Qutcome oriented goal/s:
Goal 1: Wireless devices and applications that incorporate universal design.

Goal 2: Equitable Access to Emergency Alerts

OVERALL PROGRESS

Hospitals

Project staff developed a real-time check-in system for use in hospitals. As a patient enters the
building, an RFID tag previously given to the patient will trigger a query of the hospital patient
database to see where the patient is supposed to go. A message is then sent back to the patient
via their cell phone or via a kiosk at the door they entered to let them know what waiting room
to go to or if they still need to come to the central check in. Maps designating the path to the
location are provided as well.

Demonstrations were held at Shepherd Center. This system is also being looked at for use in the
home care environment to alert a home-bound patient that a caregiver, relative, or other
designated person has arrived, or alternatively, to send a message to a caregiver that their
loved one (with Alzheimer’s perhaps) has left their home.
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Museums/Aguariums

Project staff installed the wireless captioning system at Mystic Aquarium in Mystic, CT. The
system is up and operational for visitors with hearing impairment. There are 14 screens that
will eventually be captioned; currently two are.

Project staff is working on a WiFi solution to track the patron through the venue so that the
visitor does not have to choose the text stream; the system will be smart enough to know
what movie they are near.

Aquarium staff are giving us feedback about the operation of the system as far as the venue
is concerned, as well as user feedback from the visitor side.

A visit to the Creation Museum in Ohio is also planned for Sept 2009.

Project team recently contacted by Monterey Bay Aquarium in CA.

Airports

Project staff continues to meet with Delta Airlines’ Disability Working group. In addition, we
have partnered with Motorola’s Location-based Services group who works with the Airport
Authority. A meeting with the Airport Authority is being planned now to work towards
implementation at an airport.

Software has been written and tested internally to send and receive messages over WiFi
using the Blackberry platform as a receiver. The iPod Touch will also be implemented.

Hardware for the Project

The receiver software was ported over to the Apple iPod Touch from the Windows Mobile
PDA platform. The Apple iPod is a newer, sleeker platform that is cheaper and more user
friendly than the old PDA platform.

We are currently waiting on the eyewear to make the system even better for venues like
museums/aquariums. There is only one manufacturer (Vuzix), and they have said they will
have our eyewear ready by this Fall. Almost daily discussions are happening to ensure the
new eyewear meets our needs. A visit is planned for Sept 2009.

RFID Carpet tiles were donated by Interface Americas. We are currently installing this
flooring in a laboratory at GTRI to test tracking/wayfinding ability with the RFID carpet tiles.

RF Fingerprinting is being investigated to determine the location of the patron in the venue.
Mathematical algorithms that provide better statistically significant locations on the
signatures than current methods are under test in the laboratory setting.
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Other

The captioning system was tested in a professional football stadium with users. Feedback
on usability from the venue, and end users by way of the venue, was received.

The captioning system was operational for use that the GTRI 75th Anniversary Symposium,
where the new Georgia Tech President gave his first speech on campus. On a related project
funded by NSF, the system is being tested for classroom use at the Rochester Technical
Institute for the Deaf.

The project team continues to be involved with the Society of Motion Picture and Television
Engineers (SMPTE) to help develop the closed captioning standards for digital cinema and
gave demonstrations at ShoWest and ShowCanada, the largest movie industry conferences
in the US and Canada, respectively.

Leanne West and Ethan Adler launched a company, Intelligent Access, in June 2009 to bring
the original captioning system to market.

PUBLICATIONS, CONFERENCES and MEETINGS

Demonstration at ShoWest 2009.
Demonstration at ShowCanada 2009.

West, L.L., Wireless Location-Based Services, Poster presentation, GTRI Legislative
Breakfast, 2/11/09. (invited)

“Providing Information to People with Disabilities”, GTRI Annual Report 2008, p. 29, Dec
2008.

West, L.L., Wireless Location-Based Services, Poster presentation, GTRI External Advisory
Council Meeting 10/15/08. (invited)

West, L.L., Herkert, R., Adler, EW., Jo, J., “Location-Based Services Projects in the Wireless
RERC”, Wireless Technology Forum, Atlanta, GA, Aug 2008.

West, L.L., Wireless Location-Based Services, Poster presentation, Technology Association of
Georgia, 6/11/08. (invited)
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D3 — Wireless Emergency Communications

Project Director: Helena Mitchell

OBJECTIVES

This development effort will determine what is needed to ensure the next-generation, digitally-
based emergency alerts system affords full access to people with disabilities, particularly as
emergency alerts move from conventional broadcast media (radio and TV) to wireless networks
and devices.

The potential users of this development product include individuals with disabilities -
particularly those with sensory impairments. However, all wireless device users could benefit
from a multi-modal approach to providing accessible, wireless emergency alerts
communication.

= NIDRR Long Range Plan Domain:

Health and function

Employment

Participation and community living
Technology

Demographics

Knowledge translation, including tech transfer

o ks wbdhE

= Qutcome oriented goal/s:
Goal 1: Wireless devices and applications that incorporate universal design

Goal 2: Equitable Access to Emergency Alerts

OVERALL PROGRESS

Mobile Alerting Framework

This project utilizes the Mobile Alerting Framework developed by the D3 project team. The
Mobile Alerting Framework is a server-side architecture and framework for development of
small-scale services that disseminate alerts to mobile phones using Short Message Service
(SMS) and mobile World Wide Web (WWW) access. The Mobile Alerting Framework provides a
service infrastructure for acquisition of new alerts from a variety of sources, delivery of alerts to
subscribers, and management of user subscriptions. These components can be customized and
extended to support a variety of requirements.
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The Mobile Alerting Framework was used to develop various SMS and mobile Worldwide Web
based communications systems for sending emergency alerts in visual and audio formats. The
effectiveness of the MAF and the specific prototype alert formats were tested in 5 different
instances with participants who had either visual, hearing, or dexterity limitations.

Currently emergency alerts for public disasters and the like are not uniformly accessible by
people of all abilities. The Mobile Alerting Framework and the prototype alerting systems
developed using the MAF allow people with limited hearing, sight, mobility and dexterity to
have greater access to emergency alerts.

Field Tests and Focus Group Research

Over the past 18 months project staff completed 4 field tests of the text and voice-based
wireless emergency communications. Two of the field tests (the 2nd and 4th) were conducted
in partnership with Public Broadcasting Atlanta (PBA). The other two tests were conducted at
the Georgia Radio Reading Service (GaRRS) and North Carolina Division of Services for the Deaf
and the Hard of Hearing (NC DSDHH).

The first three tests used the existing Emergency Alert System (EAS) specifications. The fourth
test was based on the FCC’s new Commercial Mobile Alert System (CMAS).

The four test together included individuals with visual, hearing and dexterity/mobility
limitations. Overall, the participants found the text and voice alerts to be effective.

Additionally, two focus groups with deaf participants was conducted in conjunction with the
Wireless RERC’s R2 project team, to compare the effectiveness of wireless emergency alerts
communicated via text and via video in American Sign Language. Participants generally
approved of the concept of ASL video alerts, and appreciated the effort to provide them. They
emphasized the fact that many deaf people are less educated and do not understand English as
a primary language. Therefore ASL video alerts were necessary. Participants emphasized the
need for very careful translation of the English text alert to ASL.

FCC Filings
The FCC released a Third Further Notice of Proposed Rulemaking (FNPRM) regarding 700 MHz

re-auction of the D-Block spectrum for shared use by public safety and the winning commercial
bidder [WT Docket No. 06-150 and PS Docket No. 06-229].

In June 2008 The Wireless Emergency Communications (WEC) Project of the Wireless RERC filed
comments in the FCC’s Second FNPRM regarding the same. Many of those comments were
considered in the new proceeding and the tentative conclusions outlined by the FCC seeking
further comment. Specifically, WEC comments supporting limitations on public safety access to
commercial spectrum during emergencies, defining circumstances that constitute an
emergency granting such priority access, adopting standards-based technologies for these

Wireless RERC Year 3 Update — September 2009 Page | 31



additional spectrum bands to ensure that the community of hearing aid users is not left unable
to access these new devices, considering the security of an open access wireless network,
supporting a cap on fees paid by public safety to utilize the spectrum, and the incorporation of
guidance from State and local emergency communications committee in the development of a
public safety migration plan to the new network.

References can be found in the body of the document in paragraphs 125, 307, 385 and 422 and
the footnotes of paragraphs 83 (footnote 172), 85 (footnotes 182 and 186), paragraph 105
(footnotes 221) and paragraph 387 (footnote 763).

On July 8, 2008 the Federal Communications Commission (FCC) released a Second Report &
Order and Further Notice of Proposed Rulemaking (2nd R&O FNPRM) regarding the Commercial
Mobile Alert System (CMAS). In the R&O the FCC references comments made by the Wireless
RERC’s Wireless Emergency Communications (WEC) project:

"According to the Wireless RERC, there is a need to develop a thorough testing
regime to ensure that the CMAS will be accessible and inclusive of all people,
including those with disabilities and those who do not speak English."

The preceding quote can be found in paragraph 18 on page 8 and a separate footnote
reference regarding paragraph 21 on page 9. The CMAS 2nd R&O FNPRM adopts rules
regarding geographically targeted alerts and the mandatory testing regime for participating
commercial mobile service providers and seeks comment on requiring non-commercial
educational and public broadcast television stations licensees to participate in testing their
component of the system. The full text of the document can be accessed at
[http://hraunfoss.fcc.gov/edocs_public/attachmatch/FCC-08-164A1.pdf]. A word version of the
document is available on the FCC homepage at [www.fcc.gov].

Data analysis and dissemination

Field test data, both qualitative and quantitative, was coded and analyzed to begin drafting the
field test report which will be unveiled at the Wireless Emergency Communications Sate of
Technology Conference in September 2009, and available thereafter on the Wireless RERC
website.

Two papers on Wireless Emergency Communications were presented at the Include 2009
conference in London.

= Helena Mitchell presented “Accessible Wireless Alerts for People with Disabilities: realizing
new ideas”, based on the field tests conducted.

= Salimah LaForce presented “U.S. Regulation of Emergency Alerts: The Accessibility Aspect”,
focusing on the progress of policy directives in promoting the inclusive design of a national
alerting system.
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Other

Helena Mitchell participated in National Emergency Number Association’s (NENA)
Accessibility Council teleconference, and was appointed to subcommittee on Emergency
Notification Systems for People with Disabilities.

Ed Price attended the NENA-CTIA 9-1-1 Text Messaging meeting at CTIA's offices in
Washington DC as the representative of the Wireless RERC. The meeting brought together
representatives from NENA (the National Emergency Numbering Association), other public
safety agencies, and member companies of CTIA including the majority of the US Wireless
Carriers (AT&T, Verizon, Sprint, T-Mobile).

Reviewed and submitted comments for FCC's Notice of Inquiry, In the Matter of A National
Broadband Plan for Our Future, GN Docket No. 09-51, adopted and released April 8, 20009.
The NOI is seeking comment on (i) what it means for a person with disabilities to have
access to and use of broadband networks; (ii) how broadband services impact persons with
disabilities' ability to communicate; and (iii) how the needs of people with disabilities should
be included in the national broadband plan.

PUBLICATIONS and CONFERENCES

Mitchell, Helena, LaForce, Salimah, Price, Ed (2009). Accessible Wireless Emergency Alerts for
People with Disabilities: Realizing New Ideas. Include 2009 Proceedings. U.K: Helen Hamlyn
Center.

LaForce, Salimah, Mitchell, Helena (2009). U.S. Regulation of Emergency Alert Systems: The
Accessibility Aspect. Include 2009 Proceedings. U.K: Helen Hamlyn Center.

Mitchell, Helena (2008). Wireless Emergency Communications: Accessible Alerts for People
with Disabilities. National Technical Institute for the Deaf Technology Symposium. Rochester,
NY: National Technical Institute for the Deaf.
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D4 — Emergency Communications from Persons with Disabilities

Project Director: Thad Starner

OBJECTIVES

This development project will explore technology solutions to provide a means for summoning
assistance by individuals who may have significant communication limitations (e.g., deaf person
who uses a text messenger but not a cell phone) or limited dexterity to use a cell phone (e.g.,
person with tetraplegia).

= NIDRR Long Range Plan Domain:

Health and function

Employment

Participation and community living
Technology

Demographics

Knowledge translation, including tech transfer

o s wnhE

= Qutcome oriented goal/s:
Goal 1: Wireless devices and applications that incorporate universal design

Goal 2: Equitable Access to Emergency Alerts

OVERALL PROGRESS

Given the early success and interest in the project, we moved funding from years 4 and 5 of the
grant to Fall 2008-Fall 2010 (Years 3 and 4).

Our development efforts have focused on TTYPhone, a TTY emulation software application that
allows Deaf users to communicate directly with emergency operators. TTYPhone is a
software-only application that is loaded on to a commercially-available cellular phone and is
compatible with existing PSAP and cellular phone infrastructure.

Teletypewriter (TTY) technology enables the Deaf to access emergency call centers (PSAPS).
However, carrying a mobile TTY to connect to a cellular phone just in case of emergency is
onerous and rarely done. Yet current SMS (Short Message Service) is not suitable for
emergency messaging as it is not supported, not real-time, not localizable by E911, and does
not guarantee delivery.

To date, we have performed informal testing against two acoustically-coupled and two direct
connect TTYs. The acoustically-coupled TTYs were stand alone systems whereas the direct
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connect TTYs were part of the standard hardware at PSAP call centers. We tested against
Zetron PSAP hardware at Georgia Tech’s emergency call center and Positron PSAP hardware at
the city of Orlando’s emergency call center.

Continuing TTY Phone development

Thad Starner and Nirml Patel demonstrated the TTY Phone at the 2009 NENA technical meeting
in Orlando in February 2009. The demonstration was attended by approximately 150 people
from a variety of industry and public service organizations. It generated considerable interest
on the part of hardware manufacturers and local PSAPs for ongoing development and
collaboration. We are currently planning how to leverage these new resources and offers of
participation going forward.

In order to ensure accurate transmission, we need to test TTYPhone against various
combinations of wireless networks and PSAP hardware. Even on a given carrier, regional
networks are heterogeneous. Most of the major PSAP hardware vendors and representatives
from all of the major networks offered their assistance. Several managers of state-wide 911
centers volunteered their PSAPs for testing as well. We are currently planning on how to best
leverage these offers.

In the near future, we must optimize TTYPhone’s decoding and transmission systems both for
accuracy and speed. We plan to use machine learning and pattern recognition techniques to
automatically adjust to line conditions. Of particular interest, we expect to recover signal power
at 1600Hz (midway between a “0” and “1” tone) so as to better determine when a TTY signal is
present compared to noise that was amplified by AGC. We are also examining different TTYs on
the market to determine what encoding optimizations and variations are common.

Beyond the purely technical problems of implementing TTYPhone on a mobile device, we have
encountered several important usability issues. For example, when should TTYPhone be
started? Should it be whenever the phone calls 911? What if a hearing person uses the phone
to call 9117 Perhaps the phone should only start TTYPhone when the user tries to SMS 911. Or
perhaps a different number, say 912, should be used to trigger the application. The most simple
solution, suggested in a previous section, may be to have TTYPhone always run for 911 calls,
keeping VCO and HCO on so that the phone behaves normally for a hearing user and still
provides a keyboard for typing.

= Graduate student Ketaki Deo continues to work to improve TTYPhone. She learned the
appropriate pattern recognition.

= Currently working on defining a plan to implement and test the TTYPhone with one of the
leading cellular telephone companies in the US.

= Ed Price is assessing whether to pursue the PSAP hardware test suite.

Wireless RERC Year 3 Update — September 2009 Page | 35



Other outreach and collaboration

= Thad Starner gave talk about the work we are doing with the Deaf community for the
Wilson Lecture for the Research Council on Mathematics Learning at Berry College, GA,
March 12, 2009.

= Thad Starner is visiting faculty in Bremen, Germany working with Technologie-Zentrum
Informatik und Informationstechnik group ( www.tzi.de group), March-August 2009.

CONFERENCES and MEETINGS

= Ed Price attended the NENA-CTIA meeting hosted by CTIA in February 2009 in Washington
DC looking at ways to ensure text access to Next Generation 911 systems which will be
entirely IP based.

= Ed Price presented the TTY Phone at the annual meeting of California’s Deaf and Disabled
Telecommunications Program, part of the California Public Utilities Commission, in Oakland,
CA May 19th, 2009.

= Ed Price presented on a panel with Gallaudet University at the annual NENA conference and
convention in Fort Worth Texas in June 2009, on text access to current 911 systems.

= Ed Price participated on a panel, “What’s New in Access to 911?” at the 18" Biennial
Conference of TDI, Telecommunications for the Deaf and Hard of Hearing, Inc. July 30, 2009
in Washington, DC.

= The TTYPhone team has met with a number of stakeholders in this area, including AT&T,
Verizon Wireless, Microsoft, Nokia, Research In Motion, and NENA. We are in active
discussions with AT&T and Microsoft to do a multi-vendor handset implementation trial.
Verizon Wireless has also expressed strong interest in doing an implementation on their
CDMA platform and has gotten Qualcomm to agree to be a part of the project.
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Training and Dissemination Projects

T1 - Promoting Awareness of Access and Usability Needs for Wireless
Devices

T2 — SOS Conference on Wireless Emergency Communications

T3 — Building Research Capacity in Wireless Accessibility and Usability

Wireless RERC Year 3 Update — September 2009 Page | 37



T1 - Promoting Awareness of Wireless Access & Usability Needs

Project Director: Jim Mueller

OBJECTIVES

Our research suggests that a significant obstacle to equitable access is a lack of awareness -- on
the consumer side with respect to accessible services, devices and features available and on the
provider side with respect to understanding the usability needs of customers with limitations
due to disability or age.

For this project, we have undertaken several initiatives to promote awareness among
consumers and industry (device manufacturers and carriers): designers, developers, marketers,
Ul groups, and retail sales operations staff.

The project team has also collaborated with or provided critical support to other Wireless RERC
projects.

= NIDRR Long Range Plan Domain:

Health and function

Employment

Participation and community living
Technology

Demographics

Knowledge translation, including tech transfer

ok wdE

=  Wireless RERC outcome oriented goal/s:
Goal 1: Wireless devices and applications that incorporate universal design.
Goal 2: Equitable Access to Emergency Alerts

OVERALL PROGRESS

The T1 project team took the lead on a series of initiatives designed to communicate
accessibility issues to industry executives, engineers and the public at large.

= Video series on "Hearing Aid Compatibility: Choosing a Cell Phone That Works for You",
made available on the CTIA's AccessWireless.org website in February 2009. We have just
begun tracking the visitor traffic to these video segments:

— AT&T provided link to AccessWireless.org in new training manual

— Web traffic data show 2100 viewers since launch:
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HAC Video Visitor Traffic (launch to September 1, 2009)

Segment FLV LOW SUM

Hits Viewers Hits Viewers Hits Viewers

1 910 632 28 21 938 653

2 578 458 22 15 600 473

3 482 318 19 14 501 332

4 431 302 17 12 448 314

5 389 316 17 12 406 328
SUM 2790 2026 103 74 2893 2100

“Wireless for All? Yes, We Can”, panel organized and moderated by Jim Mueller and Ben
Lippincott, CTIA Wireless 2009, Las Vegas, NV, April 1-3, 2009.

= Brought together key stakeholders from industry, advocacy, academia, and government.

- We learned that the people appreciated the timeliness of the topic and the chance
for open discussion among various interested parties without finger-pointing or
blaming of the industry.

- Audience attendance: 30

= Touchscreen Usability project:
- Gained project support from industry partners RIM, AT&T, & Verizon.
- Collaborated w/ R2 project team to develop user testing protocol.
- Dissemination to industry:
e Verizon - September 14, 2009
e RIM - September 28, 2009
o AT&T/Apple — October 14, 2009
e LG-TBD

= Wireless Technology Forum
- Co-chair Special Interest Group on Near Distance Wireless Technologies.
- Venue to discuss WIRERC project — Paul Baker & Leanne West’s projects have been
featured.
- Other assistive technologies have been featured (Impulse EMG Bluetooth-enabled
switch).
- Accessible Apps Award

= Industry Newsletter & Industry Contacts
- Short newsletter sent to industry partners detailing progress of the WIRERC’s
projects.
- Manage contact list for industry relations

= Support to other Wireless RERC project teams
- Manage device and service pools for all RERC projects.
- Manage AT&T research agreement through GA Tech OIT.
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= Abilities Expo
- November 6-8, 2009.
- Coordinating with various wireless manufacturers and carriers to “live” demo
wireless product that is accessible for people with mobility impairments.

= Online Resource Guide project (planned for Fall, 2009)
- Survey developed to gauge whether or not wireless accessibility information found
online is effective at guiding consumers to an informed wireless service or device
purchase.

= Participation on ATIS HAC working group # 6
- Working group dedicated to consumer labeling and outreach.

= G3ict
- Global Initiative for Inclusive ICTs: A flagship advocacy initiative of the United
Nations Global Alliance for ICT and Development.

- Coordinated wireless information for the e-accessibility online toolkit.

- Participate on working groups to help form content:
= Travel and Tourism in GA
= Looking at innovative ways to make information on GA’s travel and tourism

accessible on wireless platforms

Posters and Demonstrations

= Sept-Oct 2009 - Presentation of findings of touchscreen user research to industry partners
- Verizon - September 14
- RIM - September 28
- AT&T - October 14

= April 2009 - Presented poster at the Healthy Environments and Active Living (HEAL) event
sponsored by Wireless RERC T3 project — Building Research Capacity

= August 2008 — Organized presentation by Leanne West’s staff working on the Wireless
RERC R3 project to the Wireless Technology Forum on Near Distance Wireless
Technologies.

Collaboration with other Wireless RERC projects
= R1/R2 Collaborations
- Dissemination of SUN survey analysis
- Dissemination of HAC survey analysis
- Updates to 2009 HAC survey
- MyWirelessReview.com postings

= Dissemination of progress of other RERC projects to industry partners

= Dissemination of Wireless Emergency Communications test and focus group results
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T2 — State of the Technology Conference
Project Director: Helena Mitchell

OBJECTIVES

The Wireless RERC's State of the Technology conference will address technology development,
public policy, consumer needs and preferences, and changes needed to the FCC's disability
access rules to achieve a more comprehensive emergency communication digital network.

= NIDRR Long Range Plan Domain:

Health and function

Employment

Participation and community living
Technology

Demographics

Knowledge translation, including tech transfer

ok wnE

= Wireless RERC outcome oriented goal/s:
Goal 1: Wireless devices and applications that incorporate universal design.
Goal 2: Equitable Access to Emergency Alerts

OVERALL PROGRESS
The State of the Technology (SOT) conference is scheduled for September 21-23, 2009. The SOT
will focus on wireless emergency communications. The conference program includes:

= special demonstrations and presentations are also planned
= dedicated website (http://sot.wirelessrerc.org/) and other publicity underway

We have received strong support from industry and disability organizations, including:

= AT&T

= Cellular Telecommunications Industry Association (CTIA)

= Hartsfield Jackson Atlanta International Airport

= Microsoft

= Research In Motion (RIM)

= Ability Magazine (UK)

= American Association of People with Disabilities (AAPD)

= Coalition of Organizations for Accessible Technology (COAT)

= National Emergency Management Resource Center (NEMRC)

= National Emergency Number Association (NENA)

= National Organization on Disability (NOD)

= North Carolina Division of Services for the Deaf & the Hard of Hearing
= Public Broadcasting Atlanta

= North Carolina HHS, Division of Services for the Deaf and Hard of Hearing
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T3 — Building Research Capacity in Wireless Accessibility and Usability
Project Director: Brian Jones

OBJECTIVES

This project provides opportunities for advanced-level research training on accessibility and
usability of mobile wireless technologies by people with disabilities.

The project plan includes four activities:

1. graduate research traineeships

2. Georgia Tech courses related to equitable access to wireless technology

3. conference tutorials and workshops for researchers in rehabilitation and the technology
fields

4. an annual student design competition focused on access and usability of mobile wireless
technologies

= Type of project: curricula development
= Qutcome oriented goal/s:
Goal 1: Wireless devices and applications that incorporate universal design

OVERALL PROGRESS

The project has made significant progress in three of its four core activities (graduate research
traineeship, relevant course development at Georgia Tech, and conference workshops).

It has made uneven progress in annual design competition, but has identified and will pursue a
new opportunity to advance this component of the project.

1. Graduate research traineeships
Over the past year the Wireless RERC has had 17 graduate students working directly on
projects funded by the Center, and has had numerous others working on related work, but
not funded.

Profile of student research trainees

General characteristics Fields of study
Total student research trainees 17 Computer science 13
Minority student research trainees 10 Psychology 2
With declared disability 0 Mathematics

Public Policy 1
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Graduate Student Research Trainees

Name

Field of Study

Contribution to Wireless RERC

Pavani Yalla

Computer Science (HCI)

Wrote a tech report on auditory menus,
helped define the research program and
worked on program demos.

Zahoor Zufrella

Computer Science

Created the Deaf911 prototype. Now
showing to manufacturers, service providers.

Jonathan Kim

Computer Science

Music programming for audio menus.

Julia DeBlasio

Psychology

Empirical evaluations for audio menus.

Ben Davison

Computer Science

Programming and focus group research on
use of MP3 players, and is conducting a
major survey of sound usage in everyday
software.

Unkyong Lee

Computer Science

Implemented auditory menus (TTS,
spearcons, and auditory scrollbar) on Nokia
N95 using real data contained in the on-
phone contacts database.

Siddharth Gupta

Computer Science

Investigating quality and volume of voices
for specific parts/subject matter of audio
menus.

Anya Kogan

Computer Science (HCI)

Collecting data on spearcons using Nokia
device: navigate phone menu while 1)
walking, 2) performing computer based
distracter task.

Jeff Wilson

Computer Science

Replicating previous spearcon studies (1-
dimensional and 2-dimensional menus), with
the added condition of push versus pull
menus.

Myounghoon
"Philart" Jeon

Psychology

Collected data in several experiments
related to (a) text-to-speech in menus and
(b) the speech index (“spindex™).

Ethan Adler

Computer Science

Programming for Location Based Services
project (D2).

Brian Parise

Mathematics

Programming for Location Based Services
project (D2).

Jeff Jo

Computer Science

Programming for Location Based Services
project (D2).

Kevin Huang

Computer Science (HCI)

Testing MagicHands/PianoTouch music
learning software.

Nirml Patel

Computer Science (HCI)

Programmer on Deaf-911 project.

Ketaki Deo

Computer Science (HCI)

Working on improvements to TTYPhone.

Nathan Moon

Public Policy

Editor of Technology and Disability Policy
Highlights monthly newsletter. Conducted
research on municipal wireless networks.
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Graduate Student Publications

Davison, B., Walker, B. N. (2008). Determining the Prevalence and Nature of Sound Use in
Everyday Software: Launch of a New Initiative. Proceedings of the International Conference
on Auditory Display. Copenhagen: ICAD.

Davison, B., Walker, B. N. (2008). AudioPlusWidgets: Bringing sound to software widgets
and interface components. Proceedings of the International Conference on Auditory Display.
Paris, France: ICAD.

Yalla, P., & Walker, B. N. (2008). Advanced auditory menus: Design and evaluation of
auditory scroll bars. Proceedings of the Tenth International ACM SIGACCESS Conference on
Computers and Accessibility (pp. 105-112). Halifax, Canada: ACM-SIGACCESS.

Posters and Demonstrations
Researchers and graduate students presented numerous posters on their work at Georgia
Tech's Graphics, Visualization and Usability program’s open house in October 2008.

Bruce Walker's students presented several posters at the technology showcase at the
Center for the Visually Impaired in March 2009.

Thad Starner's graduate students in “Ubiquituos Computing” course attended roundtable
discussion at the Shepherd Center on the therapeutic issues and challenges of people with
spinal cord injury and traumatic brain injury - October 2008.

Students of Thad Starner, Bruce Walker, Brian Jones, and Leanne West presented posters
and demonstrations at the Healthy Environments and Active Living (HEAL) technology
showcase at Georgia Tech in April 2009.

2. Georgia Tech courses related to equitable access to wireless technology (2008-09)

Human Computer Interaction (PSYC & CS 6750) — Fall

Instructor: Bruce Walker

Importance of the human-computer interface in the design and development of things
people use. Perceptual, cognitive, and social characteristics of people, as well as methods
for learning more about the people you wish to use your systems (analyzing the tasks they
perform, the way they perform them, the way they think and feel about what they do, etc.).
We will cover methods of design, and ways to evaluate and improve a design.
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Sensation and Perception (PSYC 3040/6014) — Spring

Instructor: Bruce Walker

We will examine how humans (and in some cases, other animals) sense and perceive the
world around us. First we will consider the philosophical questions that humans have long
posed about perception, and study the methods and techniques scientists use to try to
answer them. We will study the sensory pathways, fundamental perceptual processing, and
higher-level meaning-making. We will start with the perception of time, followed by
audition, vision, the orienting senses, skin senses, and chemical senses. We will consider
sensation and perception from several perspectives: physiological, psychophysical,
ecological, motivational, and computational. This diversity of viewpoints also allows us to
look at multi-sensory perceptual processes.

Mobile and Ubiquitous Computing (CS 7470) - Fall

Instructor: Thad Starner

Graduate and undergraduate course introduced by Gregory Abowd and Thad Starner.
Provides an introduction to the fundamental challenges of ubiquitous computing.
Encourages students to examine every aspect of the field and research two topics deeply.

3. Conference tutorials & workshops for researchers in rehabilitation and technology fields

The project team has pursued various groups within Georgia Tech to reach out to others in
the area of rehabilitation and technology.

Aware Home Research Initiative (AHRI) — As Director of the Aware Home Research
Initiative (AHRI) at Georgia Tech, project director, Brian Jones, provides a number of
opportunities to educate researchers and other interested individuals on home or home-
related technologies being developed or available on the market, applications using these
technologies, and the possible future technologies and uses that could provide a better
quality of life for people with disabilities.

These opportunities include: visitors of the Aware Home, participants of the weekly Aware
Home seminar, class presentations, special project-courses using the Aware Home facility,
and presentations at various conferences and workshops. The audiences include: students
in 5™ through PhD, caregivers, consumers, industry, and outside researchers from various

institutions.

Design and Technology for Healthy Aging Initiative (DATHA) — The Design and Technology for
Healthy Aging Initiative (DATHA) hosts a monthly meeting to bring together representatives from
industry, academia/researchers, students and local government to present new ideas for the use of
technology and inclusive design to support the many needs of older adults. Speakers have varied
from those working using devices for monitoring the health of disabled veterans to social
communication devices, universal design of physical spaces, and accessible community design.
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4. Annual student design competition on accessible mobile wireless technologies
Challenges

The project team has found it challenging to develop a student design competition that can
attract sufficient student interest. Limitations have included:

a) small size of the total pot of prize money ($10,000), and

b) student’s overriding need to be in front of industry representatives who can promote
their careers directly.

Opportunities

Industrial Design program at Virginia Tech — Over the past six months the project team has
identified a new venue for the student design competition — the Industrial Design program
at Virginia Polytechnic Institute and State University (Virginia Tech) — where receptivity has
been enthusiastic. The team will pursue this opportunity over the Fall 2009 period for
implementation in Spring 2010.

Research Network Operations Center at Georgia Tech — Another opportunity may exist by
combining efforts with the Research Network Operations Center (RNOC) group at Georgia
Tech that has successfully hosted a student competition around future networking,
computing, mobile and convergence technologies. This competition will take place in
Spring.

Wireless RERC Year 3 Update — September 2009 Page | 46



Appendices: Sampling of Articles from
Wireless RERC Projects

R4 —“Spindex”: Accelerated Initial Speech Sounds Improve Navigation
Performance in Auditory Menus”

D2 — “Wireless Personal Captioning System”
D3 - “Mobile Emergency Alerting Made Accessible”

D4 — “Deaf 911 — Direct, Equal Telephone Emergency Access for the
Deaf”
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Appendix A — “Spindex”: Accelerated Initial Speech Sounds Improve
Navigation Performance in Auditory Menus” (R4 Project)
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Appendix B — “Wireless Personal Captioning System” (D2 Project)

Wireless RERC Year 3 Update — September 2009 Page | 54















Appendix C — “Mobile Emergency Alerting Made Accessible”
(D3 Project)
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Appendix D — “Deaf 911: Direct, Equal Telephone Emergency Access
for the Deaf” (D4 Project)
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Figure 6: Early TTYPhone tests at Georgia Tech’s PSAP.



Baudot

GSM

Baudot Baudot

Figure 7: An example of how Baudot may be translated to an intermediate format for
transmitting over the cellular infrastructure. In this case, Baudot is transformed to the Cellular
Telephone Text Modem (CTM) standard in the mobile phone itself before the audio encoded
into GSM radio signals for transmission (image based on Dorbecker et al. 2001).





