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Background

Designing accessible voice interfaces offers an opportunity to move beyond the limitations of the
conventional “assistive technology” approach, in which accessibility is provided as an adjunct to, or a
modification of a graphical user interface. A broad range of accessibility features can be incorporated
directly into the architecture of a natural language dialog system. This is especially true if the
system is genuinely multimodal, supporting a diversity of input and output mechanisms in addition
to voice itself (e.g., text, non-speech audio, visually displayed graphics with touch input, tactile
or haptic displays, and compatibility with assistive hardware such as refreshable braille), while
having natural language conversation at its core. Indeed, the combination of spoken and graphical
output is already commonplace in widely available commercial systems, notably those integrated
into mobile devices and consumer products (e.g., Amazon Alexa, Google Home, and Apple Siri).

The advantages of voice and, by extension, multimodal user interfaces in building upon the user’s
repertoire of preexisting communication skills, thereby supporting efficient interaction while easing
the learning process, are well known. The benefits observed in current dialog-based systems for
people with disabilities have not been a result of specific intent of the designers (i.e., ”accidental
accessibility”), and retain barriers that limit accessibility to users with disabilities. There is significant
scope for innovation, specifically, in combining the characteristics of voice-based and multimodal
interfaces with hardware and software features drawn from traditional assistive technologies. Likewise,
conversation-based interfaces that recognize and interpret the user’s input offer an opportunity
for adaptation to the sensory, physical and cognitive needs and preferences of the individual that
remains largely unexplored. This potential extends well beyond the adaptive capabilities of current
GUI technologies.

In a recent research project, collaborating with colleagues specializing in natural language
processing, the authors and their colleagues participated in an effort to design a voice-based interface
to an interactive science simulation. Use of such simulations is becoming increasingly widespread
in education, posing a challenge for access by learners who are blind or who have low vision. The
purpose of the project was to explore the potential of using a custom-designed voice interface for
this purpose that could overcome the limitations of using a screen reader in combination with a
web-based application to understand and interact with a simulation task. (The latter approach
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has been the focus of the leading research efforts in connection with the accessibility of interactive
educational simulations.) Ultimately, it is envisaged that such a dialog-based user interface could
be combined with a graphical representation of the simulation, offering the user a choice of input
and output modalities. The voice interface could serve distinct roles according to the needs of the
user, for example as a virtual laboratory assistant to facilitate performance of tasks by an individual
with a learning or cognitive disability, or as a complete substitute for the graphical interface for a
user who is blind. Integration of support for tactile or haptic displays would further enhance the
multimodal flexibility of the system.

Meanwhile, research and standards development in the accessibility field have increasingly em-
phasized the role of individual user need and preference profiles in guiding the adaptation of
software-based systems. The most interesting and ambitious development in this area is the Global
Public Inclusive Infrastructure (GPII) project, which use rule-based and statistical strategies to
infer appropriate operating system, assistive technology and application-level configuration pa-
rameters from the user’s needs and preferences. So far, however, the potential of voice interfaces
or of multimodal dialog-based systems to respond appropriately to a user’s need and preference
profile, or to infer accessibility-related requirements from interactions with the user, remains largely
uninvestigated.

Notwithstanding the ubiquity of devices incorporating voice interfaces, international web accessibil-
ity standards, notably Web Content Accessibility Guidelines (WCAG) 2.1 and policies incorporating
them, remain largely focused on graphical interfaces. Efforts to develop future web accessibility
standards that need not be backward-compatible with the existing Guidelines, however, create
an opportunity for accessibility issues arising from emerging user interface technologies—voice, in
particular, to be taken into account. Thus, the findings of research into the design of accessible voice
interfaces has the potential to inform the evolution of standards and policies, as well as influencing
the work of practitioners directly.

With these trends and opportunities in mind, the following research questions are put forward for
consideration at the workshop.

Summary of Research Questions

1. What are the principles of accessible voice interface and multimodal, dialog-based interface
design? Which of these principles should be incorporated into international accessibility
standards?

2. Spoken presentation has been fundamental to non-visual interfaces for those with visual
impairments. How can the experience gained be adapted to influence the design of dialog-
based interfaces?

3. How can accessibility best be integrated into the architectures of natural-language dialog
systems, including support for responding to users’ individual needs and preferences?

4. What priorities should influence the further evolution of accessible voice interface research at
this stage of its development?
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