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Executive Summary

Initial Brainstorming Session

In July 2010, some federal events commemorating the 20th anniversary of the Americans with
Disabilities Act were based on recognition of the powerful role of technology in our lives.

In one such event — and in keeping with The Administration's Open Government Initiative — The
White House partnered with the Federal Communications Commission and the Department of
Commerce to facilitate a brainstorming session among approximately two dozen technologists
and disability advocates, who discussed innovative uses of the Internet to increase accessibility
in today's world.

For an official summary of this event, see the White House Blog post, “The Power of
Technology, The Power of Equality” by Kareem Dale and Scott Deutchman on July 20, 2010:
http://www.whitehouse.gov/blog/2010/07/20/power-technology-power-equality

90-Day Challenge

Among other things, that discussion led to the following challenge: how can transportation data
and other geo-data be used to increase accessible travel by people with disabilities? Participants
were encouraged to collaborate over a three-month period and report back with ways of meeting
this challenge of more accessible travel, transportation, and tourism by applying geo-data. The
collaboration has occurred via conference calls, email discussions, and web sites. Some of the
original participants could not continue due to schedule conflicts, while others were recruited to
join the effort. It has been a multi-pronged effort, reviewing the market context and existing
research related to this area, analyzing geo-data requirements for improved accessibility, and
developing a proof-of-concept that combines data from different sources.

This report explains what we have learned about the potential of geo-data for accessible travel.
It also offers suggestions to interested stake holders about next steps toward the realization of
this potential.

Although the White House, FCC, and Department of Commerce were originally involved in
launching this challenge, it is important to note that the analysis and recommendations in this
report have been developed independently by an informal team of challenge participants. This
report has not been subject to review processes by the executive branch, has not received federal
endorsement, and does not necessarily represent views of the United States Government.

Suggested Next Steps

A number of suggested next steps were developed by the Geo-Access Challenge Team. They are
summarized below:
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e User Needs Research — Produce an annotated bibliography from existing sources of user
needs covering the full range of accessible public/private transportation and municipal
points-of-interest, and pursue additional research studies where necessary.

e Information Ecosystem & Business Models Research — Pursue research studies on
how accessible public/private transportation and municipal POI information is created,
collected, aggregated, integrated and utilized by authorities and citizens/consumers. Also,
leverage local public-private partnerships experienced in this are to research the various
business models that enable cities and regions to offer location-based information and
Services.

e Policy — An institutional and policy assessment — including ramifications related to
information security and privacy — should be conducted to include three kinds of data
required to enable transformation: Transportation Data (including Accessibility),
Municipal Infrastructure Data, and Point-of-Interest (POI) Data. The Geo-Access
Challenge Team recommends the assessment be followed by a Federal Role paper that
defines the rules of engagement between different agencies. Finally, open data guidance
and an information security and privacy white paper to govern these initiatives will be
required.

e Standards — Enhance existing standards or develop new ones to support structured data
collection, aggregation, exchange and interoperability for accessible transportation,
relevant municipal infrastructure and municipal points-of-interest (POISs), to support
innovations in location-based information and services.

e Data Environment Development — The data environment to support structured data
collection, aggregation, exchange and interoperability for accessible transportation,
relevant municipal infrastructure and municipal points-of-interest (POIs) needs to be
developed, tested, and refined.

e Technical & Applied Research — Once policy, standards and data environment are
developed, technical and applied research needs to be encouraged and supported, to
enable development of innovative applications and solutions. A state of the practice and
innovation scan should be undertaken, and technical demonstrations and near-term / long-
term development of applications should be supported.

e Technology Transfer & Implementation Support — Novel approaches for transferring
the enhanced geo-data policies, standards, and data environments into wider usage in
both public and private sector arenas should be supported.

Challenge Participants

Below is a list of the organizations and individuals who contributed to this Geo-Access
Challenge. The list includes the Challenge leadership, report authors and contributors.

Challenge Leader
e Thomas Wlodkowski, Director of Accessibility, AOL Inc.
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Challenge Report Authors

e Bill Curtis-Davidson (Editor), Accessible Transportation Solution Leader, IBM Human
Ability & Accessibility Center

e Jamal Mazrui, Deputy Director, Accessibility & Innovation Initiative, U.S. Federal
Communications Commission

e Aaron Steinfeld, Ph.D., Systems Scientist, Carnegie Mellon University and Co-Director,
RERC on Accessible Public Transportation

e Jim Tobias, Principal, Inclusive Technologies

e Mohammed Yousuf, Research Electronics Engineer, Federal Highway Administration
(FHWA), U.S. Department of Transportation

Proof-of-Concept Development

David M. Clark (Independent), Lead Developer

Chris Blouch (AOL) and Ted Drake (Yahoo!), Technical Assistance

Eric Lipp & Laurel Van Horn (Open Doors Organization), Content

Jamal Mazrui (FCC) & Mika Pyyhkala (Neighborhood Health Plan), User Testing

Working Group Participants

Accessible San Diego: Wes Johnson

AOL, Inc.: Thomas Wlodkowski and Chris Blouch

AT&T: Susan Mazrui

Carnegie Mellon University / RERC on Accessible Public Transportation: Aaron

Steinfeld

e Federal Highway Administration, U.S. Department of Transportation: Mohammed
Yousuf

e IBM Human Ability & Accessibility Center: Bill Curtis-Davidson

e Inclusive Technologies: Jim Tobias

e Independent Developer: David M. Clark

e Keen Guides: Karen Borchert, Martin Franklin, and Catharine McNally

e Neighborhood Health Plan: Mika Pyyhkala

Open Doors Organization: Eric Lipp and Laurel Van Horn

Sendero Group, LLC: Mike May

U.S. Federal Communications Commission: Jamal Mazrui

University of Illinois at Chicago: Yochai Eisenberg

University of South Florida, Center for Urban Transportation Research: Ed
Hillsman

X Prize Foundation: Eileen Bartholomew
e Yahoo! Accessibility Lab: Ted Drake and Victor Tsaran
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Market Context for this Challenge

User Needs

User needs should form the basis of any initiative aimed at improving transportation information
services for people with disabilities. Although many suggestions for accessibility improvements
come in the course of regulatory proceedings, others emanate directly from informal and formal
input from users and advocacy organizations. Still others arise from an envisioned application of
an emerging technological capability — a new technology (such as consumer wireless devices)
offers opportunities for universally designed or specialized services, and becomes the subject of

a research and development effort.

Documented User Needs from Studies or Resources
Although the timeframe of this project did not make possible a complete search for all

documented user needs, below are some of the sources that refer directly or indirectly to the

needs of people with disabilities in acquiring and using information about their transportation

options.
e Transportation needs of deaf people: A study of the problems that deaf people

encounter with use of public transportation in the Washington, D.C., metropolitan area
and New York City Subway: Recommendations for local & national solutions No. DOT-

0S-50110. Winakur 1977.

o The problems experienced were mainly a result of difficulties in obtaining and
using information about routes and fares and in communicating with the driver.
o Hearing-impaired subway users were unable to hear loudspeaker announcements

about emergencies or route changes and delays.

e Accommodating deaf and hard-of-hearing persons on public transportation systems
in Massachusetts: A study. Boston: Massachusetts Executive Office of Transportation

and Construction. Bettger, Pearson. 1989.

o Increase awareness of telecommunication devices for the deaf (TDD); use video

monitors and electronic reader boards to convey information.

e The mass transit needs of a non-driving disabled population. California PATH
Research Report No. UCB-ITS-PRR-96-9. University of California — Santa Barbara

(http://www.path.berkeley.edu/path/publications/pdf/PRR/96/PRR-96-09.pdf)

o While 64 percent agreed that public transportation information was easy to obtain,

the majority felt that it was not easy to use.

o Tactile or large-print information and schedules, in addition to access to human

operators on phone hotlines
o Accessible maps, especially transfer points and cross streets
o Announcements by drivers

e The Need of Information in Public Transport: Elderly and Disabled People’s Pre-

Journey Travel Information Requirements (Sweden)

o The results indicate a greater need to plan the journey among some elderly and

disabled people.
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o Many of these users will, if given the opportunity, ask for information not
commonly available publicly, such as how close a bus stop is to an accessible
building entrance.

e 2002 National Transportation Availability and Use Survey

o Some participants do not leave their homes even when they have bus schedule
information because buses don’t keep to their schedules.

e Project Action’s “Universal Design & Accessible Transit Systems: Facts to consider
when updating or expanding your transit system”
(http://www.easterseals.com/site/EcommerceDownload/Universal_Design_FactSheet-
5821.pdf?dnl=90752-5821-761N6ivu74JPUrFe)

o Install onboard annunciators and variable message signs to announce upcoming
stops and to reduce the burden on transit drivers.

o Ifinstalling automatic vehicle location equipment/software, also provide audible
and visual real-time arrival time information to riders. Accessible web sites,
mobile internet, and automated phone systems are good choices.

o Real-time information at transit stations in both audible and visual formats.

o In-taxi audible information systems for riders who have difficulty hearing.

e The Transportation Needs of People with Developmental Disabilities (2007), Rania
Wasfi, David M. Levinson. University of Minnesota — Center for Transportation Studies
Report no. CTS 07-02
(http://www.cts.umn.edu/Publications/ResearchReports/reportdetail. html?id=1102)

o “Almost half had difficulty reading transit schedules and one-third had difficulty
understanding announcements.”

e “Accessing the Future: A Global Collaborative Exploration for Accessibility in the
Next Decade”. This 2009 Conference co-organized by IEEE and IBM Human Ability &
Accessibility Center was held at Northeastern University in Boston, MA on July 20-21,
2009. There were 150 participants including leaders from government, industry,
consumer and advocacy organizations and academia. The focus of the conference was to
identify key emerging technologies that would present barriers to people with disabilities
and ask how to get ahead of the technology development so that they were accessible
when available and not retrofit after introduction, as is mostly the case now. After a series
of keynote and plenary presentations the attendees broke into four tracks: Standards and
Universal Design, Patient-Centered Collaborative Care, Accessible Online Workplaces
and Communities, and Transportation and Travel. An expert panel in each track led the
discussion and the goal of each panel was to come up with ten key recommendations. The
top ten recommendations for the Transportation and Travel Track are summarized below:

o Interoperability of information & physical systems

Support for accessible communication

Integrated funding for multimodal transportation and end user needs

Utilization of economic drivers and alignment of accessibility with other

transportation trends

Technologies for emergency and rare scenarios

Technologies for spontaneous transportation

Public Transportation to facilitate employment

Accessible pedestrian signals and signs

Dissemination of accessible transportation best practices

o O O

O O O O O
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o Address the continuum of surface transportation

Currently Undocumented User Needs

In addition to the user needs found in previous studies, there are clearly others that respond to
technological capabilities that only recently became available. Elsewhere we recommend
thorough investigation of the intersection of user needs with emerging technological capabilities.
Below is a list of such intersections that may deserve exploration.

e Planning. Whether for a one-time trip or for daily commuting, how can users plan their
trips in detail, including methods for exploring and selecting options?

e Notification. How can users’ mobile devices best notify them of vehicle arrival, system
updates, disruption, mid-trip changes, etc.?

e Service integration. Can transportation information systems be integrated with other
information resources such as the location of accessible building entrances, availability of
sign language interpreter services, etc.?

e Social networking. How can caregivers, educators, residence managers, employers, etc.
be integrated into the user’s networked transportation status?

Legal / Regulatory

Note: this section is a brief, informal analysis performed by a non-attorney, and is not provided
as legal or regulatory advice. There are 5 potential regulatory arenas that may cover
travel/transportation geo-location services, described below.

ADA Regulations on Public Transit

The Access Board has established technical standards, enforced by the Department of Justice, for
both vehicles (e.g., buses) and facilities (e.g., bus stops). The vehicle standard is being refreshed
now; drafts began in 2007, with 3 rounds of comments. The latest round closes Nov. 23, 2010.
The relatively low number of comments in the current round indicates that the final regulations
will not differ much from the latest draft. One formal statement from ACB as part of the record
on a DoT proceeding was reviewed. Among the proposed new requirements are:

e Automated stop announcements — Upcoming stops must be announced inside the
vehicle, and a visual indication provided. In most scenarios these require some form of
automatic vehicle location (AVL), which transit agencies are already implementing for
management purposes. In addition to AVL there must be a way to make the
announcements on board the bus

e Automated route stop announcements — When arriving at a bus stop that serves more
than one line, the vehicle’s route must be announced externally for the benefit of
passengers waiting at the stop.

e Accessible stop requests — Certain physical access requirements are imposed on the
sensors, and there must be visual and auditory notification that the request was received.

Technical solutions for all of these requirements, using wireless network services and consumer
endpoint devices as investigated by this project, are feasible.
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ADA Regulations on State and Local Government Entities (Title 11) and Public
Accommodations (Title 111)

Websites and similar information services are covered under current ADA regulations for state
and local government entities. For example, tax forms must be provided in accessible formats.
Most transit agencies would fit into this category; most advocacy efforts seem to have been
aimed at making web-based schedule information accessible. We are not aware of any advocacy
aimed at the many emerging real-time transit information services offered either on the desktop
or on mobile devices.

Websites and similar information services are not covered under current ADA regulations for
public accommodations. So, for example, although a brick-and-mortar store must accommodate
its customers with disabilities in numerous ways, the same functional accessibility is not strictly
required of that store’s website. This issue has been the source of several lawsuits and other
forceful advocacy, including structured negotiations resulting in agreements with several
businesses. However, the lack of specific regulations for website accessibility in public
accommodations is generally agreed to have held back accessibility improvements.

Department of Justice has issued a set of Advanced Notice of Proposed Rulemakings (ANPRMs)
that appear to signal its intention to add regulations that apply directly and thoroughly to all such
websites and analogous information services. The course of this regulatory development is in its
early stages and the outcome is not fixed. In all likelihood, though, there will be an extension of
ADA Title 111 regulations to such transportation-oriented information services as this project has
addressed. These proceedings raise certain questions that relate to this project:
e Are public transit agencies required to provide accessibility-relevant information in
the data streams they make available to the public (either directly or indirectly)?
For example, buses equipped with wheelchair lifts are required by the ADA, is the transit
agency required to include information about the operational status of the lift on an
arriving bus?
e Are third parties providing real-time transit information applications (desktop or
mobile) required to make those applications accessible? Are they required to include
any accessibility-relevant information provided by the transit agency?

Section 508

Section 508 requires federal departments and agencies to purchase ICT that is accessible. There
is a current technical standard for Section 508, which is being refreshed, bringing the
requirements more in line with the Web Accessibility Initiative’s (WAI) Web Content
Accessibility Guidelines 2.0 (WCAG 2.0). In addition to changes in the technical requirements,
the refresh may add ICT purchased though federal grants and contracts to the list of covered
items. This would apply to all transportation information technology purchased with federal
funds.

State Laws & Regulations

Many non-federal public sector entities such as states and universities have adopted some form
of Section 508 for their own procurement and use of ICT. It is unclear whether any state 508
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requirements would apply to non-state transit agencies receiving some form of state support, or
even whether a wholly state-operated transit agency would come under these regulations.

In addition, some states have laws and regulations that go beyond the ADA. California seems to
be an example of a state with accessibility laws that are more comprehensive and demanding.
We did not attempt to analyze the legal implications of this project state by state.

Air Carriers Access Act (ACAA)

There are no information access regulations pertinent to this project. Recent ACAA regulations
add requirements for captioning of safety and service videos on board airplanes and in waiting
areas, and for TTY access to phone-based information services.

Research

While time did not permit an exhaustive review of applicable research, the Geo-Access
Challenge Team did review a number of different research studies. A few that were reviewed
are summarized below.

Information Technology & Innovation Foundation (ITIF)

The Geo-Access Challenge Team reviewed a recent report published by the Information
Technology & Innovation Foundation (ITIF) called, Opportunities and Innovations in the Mobile
Broadband Economy (September 14, 2010, Scott M. Andes and Daniel Castro). The report
covered a number of different applicable areas such as: the innovation potential in location-based
services, accessibility for persons with disabilities, and policy recommendations.

The report expresses how location-based services will provide an important source of innovation.
Location data can be used to improve the quality of search, communication tools, social
networking, games, applications and targeted advertising. As applications like Twitter integrate
geo-location metadata with user-generated content, other users can use location-aware
applications that allow them to find data submitted by others in a specific location. Augmented
reality (AR) applications are supporting the presentation of location-based information onto real-
world views such as that provided by a mobile phone video camera.

The report also expresses how widespread digitization of information through mobile devices
enables multiple modes of communication, which can help reduce barriers to communication for
people with disabilities and provide new opportunities for social interaction. Many technologies
offer high levels of flexibility and customization for users with different needs. Also, the
widespread digitization of information has created a paradigm shift that benefits people with
disabilities. Information is no longer constrained to a single medium. Instead, information
technology has created a world where users can choose the form in which they want to consume
information. In addition, digital technology is also empowering people with visual disabilities by
providing them with much more information when they are outside their home:

A technology combining a global positioning system (GPS) with an accessible PDA, for example,
enables users with visual disabilities to navigate and orient themselves, even in unfamiliar
settings. With this technology, the PDA issues voice prompts, telling the person where he or she is
and how to get to their destination (e.g., “turn right”). In addition, users of this technology can
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connect to databases containing information about points of interest, such as restaurants or
transit stations, to find their way to previously unvisited locations. Some regions, including
Fairfax County, Virginia, have even compiled databases of obstacles such telephone poles, fire
hydrants, and sidewalk cracks to aide with mobility." Although a GPS is certainly not intended to
take the place of mobility training, it does serve as a helpful electronic guide and tool.

The report offers a number of policy considerations aimed at helping mobile services thrive,
encouraging technical solutions (including geo-location) and encouraging governments at all
levels to be first adopters. The report also concludes that to ensure that mobile broadband reaches
its full potential, nations must continue to support both the deployment of mobile broadband
technologies and the proliferation of mobile computing devices through which to access the
Internet; to remain vigilant to ensure the trust and security of mobile networks; to ensure that
companies have incentives to invest in mobile technology; and to ensure that their citizenry
becomes digitally literate so they can enjoy the benefits made possible by the mobile broadband
economy.

Carnegie Mellon University — RERC on Accessible Public Transportation

Research on location-centric transit information at the RERC-APT (http://www.rercapt.org) has
focused on two core themes, (a) real-time arrival and vehicle fullness information and (b)
reporting of problems and positive experiences. While some transit agencies have automatic
vehicle location systems, many agencies cannot provide real-time arrival information due to the
expense of such systems. Real-time arrival information systems lead to higher perceptions of
safety (Ferris et al., 2010) and reduce exposure to weather, especially in climates where extreme
conditions can have an adverse affect on rider health. Wheelchair users also want to know if the
bus is too full for them to board. Efforts by the RERC-APT towards this problem are described
in the Applications Areas section.

Riders with disabilities submit feedback reports to transit agencies at a higher rate than those
without disabilities (Steinfeld et al., 2010), likely due to the significant impact of accessibility
barriers. The advent of camera phones and the ability to record video now allows riders to
document rich details in their reports. Research by the team on reporting modality shows that
images are better than video or no rich media (Steinfeld et al., 2010). The findings suggest that
text with photos should be supported, and that riders do not perceive the use of video as adding
additional value in terms of communicating the problem they wish to document. Riders prefer
pictures and also generate better quality data than found in other options.

University of South Florida — Center for Urban Transportation Research

The Center for Urban Transportation Research at University of South Florida completed an
important study of how a travel assistance device (TAD) — a GPS-enabled mobile phone
application — integrated with an Automatic Vehicle Location (AVL) system for transit vehicles
can aid the use of transit by the cognitively disabled and other riders (Travel Assistance Device

! National Federation of the Blind, “GPS Technology for the Blind: A Product Evaluation,” Braille Monitor,
February 2006 (http://nfb.org/legacy/bm/bm06/bm0602/bm060206.htm) (accessed November 8, 2010)
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(TAD) to Help Transit Riders — Final Report, Philip L. Winters, Sean Barbeau, and Nevine
Labib Georggi, February 2010).

Navigating the transit system can be a major obstacle for attracting new riders, especially for
special needs populations and visitors. Approximately half of the general population surveyed in
a 2004 study by the National Center for Transit Research cannot successfully plan an entire trip
on the fixed-route transit system using printed information materials (Cain, 2004). For those with
cognitive disabilities (approximately 14.2 million Americans, or 6.9% of the population), it is
especially daunting to plan and execute a trip without any personal assistance from travel trainers
provided by the transit agency or other group, especially on their first few trips.

The TAD software prototype provides informational prompts to the rider in a “just-in-time”
method that triggers the phone to vibrate and deliver audio and visual messages when the rider
should pull the stop cord and exit the bus. Automated alarms can be triggered and the travel
trainer and/or parent/guardian (caregiver) remotely alerted if a rider deviates from their pre-
determined path.

Potential benefits of the TAD include increased transit ridership, decreased costs to the transit
agency by enabling riders to use fixed-route transit that would have otherwise used paratransit,
increased independence for people with cognitive disabilities, improved quality of life for transit
riders, and increased productivity of transit agencies’ travel trainers whose job is to provide one-
on-one instruction for new riders or existing paratransit riders on how to use fixed-route transit.
While riders with cognitive disabilities are the initial target market for this application, TAD
could be used by any traveler.

Sendero Group, LLC

For the past seven years, the Sendero Group, LLC has been partnering with various universities
and pursuing R&D in location-based services, resulting in a variety of commercially available

products.

Some of Sendero Group’s projects include the NARIC-funded Accessible Location Information
Delivered via GPS Cell Phone for People with Visual Impairments. This project develops an
accessible GPS cell phone, which provides critical information about businesses, addresses,
distances, and routes, thereby greatly augmenting the personal mobility of a traveler who is blind
or visually impaired. Specific activities include integrating the existing accessible GPS
innovations with “smart” cell phone technology. Developing an interface to meet the needs of
the nation’s blind and visually impaired travelers, i.e. translating the visual information into
spoken text, is a central focus of this project. The end result of this project is to provide a
commercially available talking GPS cell phone. Their current activities are summarized on the
Accessible Wayfinding website.
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Technology Advancements & Socio-Cultural Developments

Spatial Data Infrastructures & Open Data Projects

The American Recovery and Reinvestment Act of 2009 included investments to revitalize the
infrastructure of our nation, such as roads, bridges, and railways. In the web 2.0 world of today,
virtual infrastructure for commuting and travel adds synergetic value to the physical
infrastructure. Geo data and APIs enable citizens to get real time information about
transportation options and directions.

The availability and application of such data can be particularly beneficial to accessible travel by
people with disabilities if policy and technology are coordinated appropriately. Mobile devices,
combined with assistive technologies, can help to inform and empower citizens of all ages and
abilities to accomplish safe and independent travel around our country.

OMB Circular No. A-16 (Revised) describes the National Spatial Data Infrastructure (NSDI) as
the technology, policies, standards, human resources, and related activities necessary to acquire,
process, distribute, use, maintain, and preserve spatial data>. The NSDI assures that spatial data
from multiple sources (federal, state, local, and tribal governments, academia, and the private
sector) are available and easily integrated to enhance the understanding of our physical and
cultural world.

The components of the NSDI are data themes, metadata, the National Spatial Data Clearinghouse,
standards, and partnerships. There are likely some existing NSDI data themes (e.g. cultural
resources, buildings and facilities, transportation) and associated metadata that are relevant to the
opportunities we have explored in our Geo-Access Challenge. The National Spatial Data
Clearinghouse (http://www.geodata.gov/) provides access to documented spatial data and
metadata from distributed data sources (e.g. data producers, managers, and users), as collected by
federal agencies and their agents. NSDI is made possible by the universal use of standards and
protocols for data development, documentation, exchange, and geospatial services. NSDI is
developed via a well-coordinated effort among federal, tribal, state, local government, and
academic institutions, as well as a broad array of private sector geographic, statistical,
demographic, and other business information providers and users.

In addition, many US municipalities are undertaking aggressive open data projects. Some
notable efforts include (but are not limited to):
e Chicago — The Windy City has been a leader in offering developer APIs and open data
that have been used to help people create many useful transit-related apps.
¢ New York City — By making much city government data available from its NYC Data
Mine (http://NYC.gov/data), and through its NYC Big Apps competition, NYC is
spurring much innovation in development of useful mobile applications.

% The White House - Office of Management and Budget Circular No. A-16 Revised:
http://www.whitehouse.gov/omb/circulars_a016 rev
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e Portland — The city of Portland helped set the standard for open transit data®, resulting in
the creation of a multitude of useful transit-related web and mobile applications including
some useful to persons with disabilities.

e San Francisco — The City by the Bay’s DataSF Project (http://www.datasf.org/) has
helped spur innovation in apps development including some applications for accessibility
such as an accessible parking finder app.

Mobile Phone Accessibility

Right from the beginning, wireless mobile technologies found rapid acceptance among advanced
users with disabilities. For example, deaf users found it a better platform for text conversations
(compared with wired TTYSs, the previous sole conversational option) as soon as 2-way pagers
were introduced; blind and low vision users and anyone else who had difficulty finding and
using public phones were attracted to mobile for convenience and personal safety. Over time,
the percentage of users with disabilities who use mobile phones has grown roughly in parallel
with non-disabled use, although always lagging behind somewhat for reasons that are not clear.
Certainly age, low income, and low educational attainment are correlated with low mobile usage
in general, and those factors are overrepresented among people with disabilities. But the lack of
accessibility — and the lack of confidence about accessibility on the part of potential users —
cannot be written off as irrelevant to lower adoption.

The inclusion of accessibility features in mobile phones, especially for those who are blind or
have low vision, has proceeded significantly in the last few years after a shaky start. Some
handsets provide text-to-speech for basic or core functions out of the box; additional text-to-
speech software is available for most handset lines, operating systems, and carriers. The same is
true of screen magnification and other features intended for low vision users. At this point most
of the major mobile operating systems, i0S, Android, and Symbian, either build in key
accessibility features or permit the installation of third-party solutions. Handset manufacturers
offer corresponding features on a few models that use proprietary operating systems. However,
efforts to disseminate this information out to users directly or through retail channels are still
weak, and the business arrangements and prices for third-party solutions raise equality objections
from consumer advocates.

The bottom line is that, as elsewhere, advanced, information-seeking customers with disabilities
have more and better options than ever before, covering almost all disabilities and potential
wireless functions. On the other hand, less well-informed consumers, many of whom are
perhaps more technology averse due to negative experiences, either avoid wireless altogether, or
use it only for simple, basic functions.

Location-Based Application Areas

The number of mobile smart phone applications offering location-based information and services
is growing everyday. The Geo-Access Challenge Team reviewed an extensive list of

® Roth, Matthew. “How Google and Portland’s TriMet Set the Standard for Open Transit Data” (2010).
LA.StreetsBlog.com, accessed November 11, 2010. (http:/la.streetsblog.org/2010/01/08/how-google-and-
portland%E2%80%99s-trimet-set-the-standard-for-open-transit-data/)
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applications (see Appendix A — List of Applications Identified or Reviewed). Also, a few
examples of promising applications are described below:

Next Vehicle Transportation Applications — A number of iOS applications, and mobile
web pages, provide access to next vehicle information for public and private transportation
systems. Some of this information was previously unavailable to all users, or only available
via visual only display screens which are not accessible to the blind. The use of this real time
information allows users to better plan their transportation itinerary. For example, a user
arriving at a station and seeing that there are 10 minutes until the next vehicle arrives could
stop for coffee knowing this information. Similarly, a user could time their arrival at the
station in inclement weather to minimize waiting time. Finally these applications provide
real time information in terms of delays that may be taking place with a transportation
provider. These applications are increasingly being provided on college campuses, corporate
campuses, and public transportation systems. A large provider of such application is
NextBus. Another example of an iOS application providing next train data in Boston is Catch
The T iPhone app. This same developer also produces a similar Catch the Bus app. These
two i0S applications happen to be very accessible and usable, but this may be by chance as
opposed to through a robust methodology that ensured non-visual access. Thus, as the
applications are updated, consumers do not have a way to ensure accessibility will continue.
Transit Navigation and Wayfinding — A number of applications, web sites, and other
mechanisms exist to provide both transit directions, walking directions, and driving
directions. Some services aggregate these direction types such as AOL and Google. These
walking and transit direction products and services are interesting, but they do not provide
blind users with wayfinding information inside a station or upon exiting a station. There is no
known mobile web site, or other application which provides this kind of information which is
as or more important than standard direction type data. At some point in the past, a book was
published in Boston called MBTA Verbal Map. However, the information is somewhat out
of date, and there is not a mechanism to access this data from mobile platforms. A prototype
of the kind of information that would be helpful can be set up within the foursquare platform.
For example, we added a tip to the MBTA Coolidge Corner Station Foursgquare Venue Page.
The added tip informs a user when arriving at this above ground surface line stop which side
of Beacon Street has even numbers vs. odd numbers. Another proof of concept is found here
in a VIBUG Holiday Party Blog Post. The post contains information that is useful for any
blin