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Abstract. The incidence of disability is increasing. As we move to a more digi-
tal world, people with disabilities, older people, and those with literacy and  
digital literacy problems face the prospect of losing out due to lack of access to 
information and communication technology. The rehabilitation engineering re-
search center (RERC) on universal interface and information technology access 
seeks to promote a new approach to accessibility. This approach involves creat-
ing a new infrastructure for the development and delivery of AT and built-in 
access features. This effort is known as the Global Public Inclusive Infrastruc-
ture (GPII). This RERC will move the idea of GPII from laboratory prototypes 
to real-world implementation. A library GPII system and a cloud-based decision 
support tool for assistive technology selection are currently under development. 
The RERC will also support technology transfer and development of standards 
to promote accessibility. 
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1 Introduction 

As the population in the United States is aging, the number of people with disabilities 
is also increasing [1].  There are about 56.7 million people with disabilities (18.7% of 
the civilian non-institutionalized population) in the United States. Disability affects 
individuals’ employment as well as their economic status. Individuals with disabilities 
are less likely to be employed and more likely to experience persistent poverty than 
individuals without disabilities [1].   

Accessibility impacts not only people with disabilities but also people with literacy 
and digital literacy problems and people who are older but who don’t consider  
themselves disabled. We live in a society that is increasingly becoming dependent on 
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technology. Today, digital (computer-based) technologies (and their accompanying 
digital interfaces) are being incorporated into virtually every aspect of life. Ticket 
agents are being replaced with ticket machines, and many metro train stations no 
longer have any human attendants at all. If you can’t use the machine, you can’t buy a 
ticket or even get through the gate. Jobs increasingly require access to computers or 
security pads, touch screens or other electronic interfaces. Even janitors must apply 
for jobs online and sometimes use computer interfaces at their workplaces.  Even 
devices in our homes are going digital. 

For those who can use these digital interfaces, this shift provides new capabilities, 
features, and designs that enhance our lives and our environments - while saving us 
money. But for those who cannot understand them, or who cannot see or hear or phys-
ically operate them or read or understand them, it is scary to live in a time when fewer 
and fewer things will be operable by them each year. For those who are aging and 
also have trouble learning new paradigms, it can increase their feelings of helpless-
ness, hastening the time when they are unable to take care of themselves in what  
becomes an increasingly unfamiliar and inaccessible world. 

1.1 Current Approaches for Addressing Accessibility 

There are two broad approaches for providing access for these individuals who cannot 
use the standard interfaces on technology products and systems. One is to use an as-
sistive technology (AT) that provides an alternate interface that the individual can use 
in place of the standard interface. This is most often done on computers and some-
times on phones. 

Today however there is both a proliferation of operating systems on computers and 
mobile devices (many more than AT vendors can support) and a spread of digital 
interfaces across different technologies where AT does not exist and/or cannot even 
be installed or used. Even for computers where AT is most prevalent, we find that 
there are so many new platforms (operating systems, etc.) that vendors cannot support 
them all and users find that the AT they are familiar with won’t work on all the com-
puters and other devices they encounter and have to use.  

Another problem is that solutions don’t exist for types, degrees or combinations of 
disability. Sometimes there just is no AT or no AT for that platform. And even for 
those devices and those people for whom AT solutions exist, the cost of AT that is 
good enough to handle modern information technologies, is often out of reach or 
people never hear of the AT that would help them. According to estimates by accessi-
bility experts and vendors, only between 3% and 15% of those who need special 
access products or features have them. 

The second approach is to have access features built-into (mainstream) products. 
This has the advantage of zero additional cost for people with disabilities and it is 
always there when a person encounters the technology. However most products do  
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not yet have access features, and on the relatively small number that do, have features 
that address the needs of only a small percentage of users – usually those with single 
or mild disabilities. The features are also often too complicated to invoke, set up, and 
use. Finally, even when the features exist for a person on a device they need, and it is 
something they could understand, it is likely that they will never know that it is there 
or know which device has a feature that would allow them to use it. 

Thus we have a rapidly developing crisis where the society is moving digital (in 
education, employment, travel, health, even household appliances) while it does not 
have a strategy or systems in place that are capable of providing access for all of those 
who cannot use the digital interfaces needed to participate in this digital world. 

1.2 Our Approach to Address Accessibility 

Recognizing this emerging problem a consortium of universities, industry and indi-
viduals was built to address this looming issue. The consortium was named the Rais-
ing the Floor Consortium – to emphasize the need to ensure that “floor level” AT 
(AT and other access solutions that was affordable by all) existed and was good 
enough to provide meaningful access to modern technologies. The problem and the 
call to form a consortium to address it received widespread recognition by consum-
ers, researchers, mainstream and AT vendors, and the consortium and its supporters 
grew rapidly. Fairly quickly however it became clear that the goal of the consortium 
was not attainable with the current accessibility ecosystem. It simply costs too much 
to develop, distribute and support AT, and reducing the price unilaterally would only 
serve to run most companies out of business. Similar problems existed with the 
“built-in” approach. This led to the understanding by the consortium that the only 
way to address the problem was to create a new infrastructure for the development 
and delivery of AT and built-in access features. Such an infrastructure would need to 
address the three central problems blocking widespread, affordable, and usable  
accessibility: 

1. making it much easier for people who need special interface features to be able to 
find that solutions exist and to find the proper features/aids to allow them to access 
and use ICT; 

2. making it possible for users to invoke the access features they need on any digital 
technology they encounter and have to use instantly, without requiring users to 
know how to install, turn on, or configure anything; and 

3. making it much easier and less expensive for developers to create, distribute, mar-
ket, and support new access solutions (AT and built-in features) and to reach the 
people (internationally) who need their solution(s). 

This infrastructure is now known as the Global Public Inclusive Infrastructure (GPII). 
Major research grants (European Commission grants Cloud4all and Prosperity4all,  
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U.S. Dept. of Education contract) are working towards building the components of the 
GPII. 

2 Rehabilitation Engineering Research Center (RERC) on 
Universal Interface and Information Technology Access 
(UIITA)  

The current Universal Interface & Information Technology Access (UIITA) Rehabili-
tation Engineering Research Center (RERC) at the Trace Center at University of Wis-
consin-Madison will use the components built in the other projects and move the GPII 
from concept, papers and laboratory prototypes to field implementations where we 
can test the efficacy and viability of the concept with real-world conditions, users and 
limitations. Fig. 1 illustrates the dependencies between the RERC and the other GPII 
projects. RERCs conduct programs of advanced research of an engineering or tech-
nical nature designed to apply advanced technology, scientific achievement, and  
psychological and social knowledge to solve rehabilitation problems and remove 
environmental barriers. RERCs also develop systems for the exchange of technical 
and engineering information worldwide and improve the distribution of technological 
devices and equipment to individuals with disabilities [2] 

The UIITA-RERC started in October 2013 and is a five-year effort. The RERC 
will focus its efforts in three areas. 

1. Continuing development of the GPII concept – evolving it to address the changing 
technology landscape and our growing understanding of its role based on discus-
sions with the different accessibility and mainstream stakeholders. 

2. Moving the GPII from concept, papers, and laboratory prototypes, through to field 
implementations. This will include 
(a) The Library-GPII-System (LGS): Development and testing of a package for 

deploying and applying the GPII in public libraries of all sizes, with a focus on 
providing libraries with cost-effective ways of serving users with a wider range 
of abilities – including those with cognitive, memory, and digital-literacy re-
lated barriers such as elders and first time users. 

(b) Cloud-Based Decision Support (CBDSS): Development and testing of a deci-
sion support tool based on the GPII Unified Listing that can provide users and 
clinicians with a new capability for tracking and selecting ever-changing solu-
tions for users – including not only comprehensive information on assistive 
technologies, but also not-previously-available information on the access fea-
tures that are built into mainstream technologies. 

3. Continued work to motivate and facilitate access built directly into mainstream 
products – through our technology transfer program and our research support of 
industry standards groups and governmental agencies working on accessibility 
standards. 
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3 The Library-GPII-System (LGS) 

Libraries have a strong public service professional culture, and many libraries and 
library organizations have active accessibility programs [3, 4]. The American Library 
Association as part of its policy on library service for people with disability, strongly 
recommends that libraries should work with people with disabilities, agencies, organ-
izations and vendors to integrate assistive technology (AT) into their facilities and 
services to meet the needs of people with a broad range of disabilities, including 
learning, mobility, sensory and developmental disabilities [3]. 

However, the desire to serve and the mission to serve are not sufficient if the libra-
ries are not actually able to serve the patron. The diversity of people with disabilities 
(including all of the different types, degrees and combination of disability) raises the 
cost to secure all of the technologies needed to address them beyond the means of 
most libraries. Even if these were all affordable, it is simply beyond the scope of li-
brary staff to know which AT is needed for different patrons; to set up and administer 
them; to resolve ATs that conflict with each other or with the information and com-
munication technologies (ICT) security; then restore the computer when the patron is 
finished.  

Public libraries live in a complex ecosystem with both internal and external forces 
and realities that affect their ability to deliver service. There are numerous other 
stakeholders in the ecosystem (publishers, software vendors, information technology 
staff, software developers, government agencies etc.) that can affect the ability of 
libraries to provide services to individuals with disabilities.  

The LGS will attempt to address the challenges faced by libraries by providing 
them with a system that uses the GPII “auto-personalization from preferences” (APfP) 
capability and access-technology-delivery-system.  The LGS is expected to:  

• make access to library materials and equipment much easier (for staff and patrons) 
to set-up and use. 

• meet the needs of patrons with very diverse needs and abilities in an affordable 
manner for libraries large and small. 

• make materials accessible on demand so that any material that a person needs can 
be made accessible if it is not already. 

• enable workstations to instantly set up, not just with the type of AT a person needs, 
but with that user’s AT settings, each time they come in. 

• to have diverse AT work integrally with the ICT systems in libraries, in a stable 
and secure manner. 

• for libraries to keep up with the rapid change of assistive technologies and access 
features in their mainstream technologies. 

 
There are three phases to the LGS project 

1. Needs Analysis – work with stakeholders to define the needs, constraints and spe-
cifications for the LGS; the subjects are library patrons, staff, and other library 
stakeholders specified in the Stakeholder Sample section below. 
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2. LGS Development and User Testing – results of the stakeholder research on the 
accessibility needs and issues in libraries and the stakeholder input on the potential 
use of cloud computing-based accessibility in libraries will be uses to create a pro-
totype cloud-based access solution for libraries. 

3. Empirical Field Testing of the LGS in Libraries – Quantitative and qualitative test-
ing of the LGS  in diverse libraries  (based on size and resources) to determine the 
LGS’s viability and ability to address the issues outlined above. 

The Library-GPII-System will be the first real world implementation of the GPII 
idea. The results from this project will provide us with valuable lessons for other im-
plementations of the GPII in terms of costs, scaling requirements, and perceived bene-
fits. It is expected that the LGS will make it easier for library patrons to use ICT and 
increase their confidence that they will get the resources and services that they need 
when they arrive at the library, thereby increasing their use of the library. 

If successful the proposed LGS will allow libraries to offer a range of assistive ser-
vices to their users and either pay a small set cost or pay only for the services that the 
users actually use. This represents a radical departure from the traditional approach of 
buying individual software licenses for selected software packages and then only 
offering those packages to patrons. 

We will document the potential impact of the LGS for different library stakehold-
ers (users with disabilities, librarians, library staff, library ICT support, government, 
publishers, library associations) as a tool to continue the engagement with key stake-
holders as GPII approaches implementation. The research findings will help guide 
development decisions and lead to increased likelihood of adoption and utilization. 

More details on the LGS can be found in Vanderheiden et al. [5] 

4 Cloud-Based Decision Support (CBDSS) 

Most people who need access technologies in order to use ICT often cannot afford a 
professional evaluation to discover their access technology needs.  This problem is 
particularly serious for elders who often do not qualify for evaluations because they 
are no longer of employment or school age and hence disqualified from education or 
vocation based evaluations. 

Professionals also have difficulty keeping up with the ever-changing variety of 
access aids and devices for all the different types, degrees, and combinations of disa-
bility that a client might have. This is further complicated by the proliferation of dif-
ferent platforms that each have different solutions that work or don’t work on them. 
Professionals that focus on access AT evaluations are having difficulty, and profes-
sionals for whom access AT is only a portion of their practice have no chance of 
keeping up.  

Decision support systems have been widely used in clinical settings [6, 7]. Syste-
matic reviews of studies on clinical decision support systems (CDSS) showed im-
proved practitioner performance, improved patient outcomes, less medication errors, 
and improved compliance with care standards [6-9].   
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Despite increasing implementations of CDSS in health care, those for AT selection 
are few (such as the CAP [10] and Computer Access Selector [11]). To the best of our 
knowledge, no CDSS for AT selection has been empirically evaluated in clinical set-
tings. Potential needs and constraints of individual consumers and practitioners when 
using AT decisions support systems are unknown, but the potential, if they can be 
made to work, is great. Whether computerized decision support for AT selection can 
be effectively employed in clinical practice, and which factors are important for clear 
clinical impact needs to be examined. 

To address these problems, we proposed a cloud-based decision support to help 
consumers and practitioners sort through information on all solutions, learn more 
about them, and select AT (or access solutions built into mainstream products) with 
less effort and better outcomes.  

The project will be carried out in three phases: 

• AT Selection Modeling and Needs Analysis: An exploration among consumers and 
professionals of how decisions are made, and preferred techniques or approaches 
for supporting the decision-making process. 

• Development and Usability testing of a Cloud-Based Decision Support System for 
ICT access solutions: Creation of a decision support tool (the Tracking/Shopping 
Aid) based on phase 1 findings, with continual user testing and participation in the 
design of its interface and functionality.  

•  Evaluation of the Use of CBDSS in Real-World Settings: Empirically testing the 
ability of the CBDSS to improve the decision making abilities of individual con-
sumers, and to comparatively test its ability to meet or exceed the selection of 
aided and un-aided evaluations carried out by professionals who recommend these 
AT but it is not the bulk of their practice. 

If successful, this project will transform the experience of end-users and practition-
ers in selecting assistive technologies for ICT applications. The proposed system will 
provide immediate access to all current assistive technology, with information about 
its features that is updated regularly.  The system will select, from the universe of 
available products, those that are relevant to the needs of a particular client, and assist 
in making decisions between products of similar function.  The system will use in-
formation about its users to identify common needs patterns (syndromes).  This in-
formation can be used by AT developers to create solutions that address multiple 
related needs, rather than providing a collection of independent accommodations. 
This information could also be used to suggest to individuals that additional compo-
nents of their needs pattern could be addressed.  

5 Technology Transfer 

Although there is much written about the need for products to be more accessible to 
people with disabilities, and a fair number of papers published and prototypes shown 
at disability and even mainstream conferences, none of this information or knowledge 
will directly impact the lives of anybody with a disability until it is built into actual 
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commercial products. When talking about universal design or access to mainstream 
products, this means that the ideas must be transferred to and implemented by main-
stream product manufacturers and available to consumers in the marketplace. Howev-
er transferring research to commercial implementation is so difficult it is often  
referred to as the “Valley of Death” [12]. 

Technology transfer in the area of “universal” or “inclusive” design is particularly 
difficult. It is a multidimensional effort that needs to occur in many places within an 
organization in order to be effective. In discussing the development of the BS7000 
Part 6 Guide to Managing Inclusive Design, Keates [13] talks about the importance of 
it being incorporated into the “company ethos” and emphasizes that inclusive design 
must be a priority at multiple levels within an organization (executive, management, 
and design) in order to succeed. This is echoed in most every study of technology 
transfer dealing with universal design or design for all [14-16]. 

Successful technology transfer has to overcome barriers such as lack of adherence 
to access regulations; weak business case for universal design (UD); lack of a stan-
dard, tested UD process; unrealistic UD guidelines; lack of quantitative measures for 
comparing solutions or evaluating absolute or sufficient access; poor communication 
between departments; lack of champions in positions of authority; conflict between 
UD and push to market and budget; lack of people with disabilities in design or eval-
uation processes [17]. In addition, successful and consistent practice of universal de-
sign is most affected by simple profit, with many of the other factors falling in line if 
clear profit is perceived [17]. 

5.1 Project Objective 

The objective of this project is to move accessibility advances beyond research so that 
it is available to users in their everyday lives by: 

• Moving the new concept of a Global Public Inclusive Infrastructure (GPII) from 
research and prototypes to widespread adoption in the field; 

• Increasing the building of key accessibility features into mainstream ICT; 
• Supporting policy, consumer and consulting groups who foster and support acces-

sibility; 
• Facilitating the ability of consumers to discover, select and afford both AT and 

built-in access features of mainstream technologies. 

Specifically we expect to focus on: 

• Transfer of the successful aspects of LGS and CBDSS into widespread adoption in 
the field as part of the broader GPII; 

• Coordinating and supporting the work of others who are building the GPII, and 
creating real-world implementations; 

• Continued support of the Access Board, FCC, and other policy makers engaged in 
development of accessibility guidelines – particularly 508, 255, and M376  
(Europe); 
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• Work with industry on standards around improved APIs and standards to support 
user definable alternate interfaces for mainstream devices and web services; 

• Providing people within companies, and the consultants working with them, with 
the research, information, tools, and other resources they need to explore, test, sell 
the concept, implement, and incorporate accessibility features into companies’ 
mainstream products. 

6 Conclusion 

The RERC is expected to move the GPII from theory and laboratory prototypes and 
out in the real world. If successful, it will help enable entirely new service and solu-
tion delivery options as well as enhance the ability of existing clinical programs to 
keep up with rapid technology changes in their field. It will also contribute to the 
innovation and distribution of new and existing technologies that enable individuals 
with disabilities to access ICT. The RERC is also expected to influence and contribute 
to accessibility standards and support industry, consumers and the government is 
achieving their accessibility objectives.  
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