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Even though GUIs have been in existence since 1974, blind users still face many obstacles when using
computer systems with a GUI. Over the past few years, our daily life has become more and more infused
with devices that feature this type of UI. This continuing trend increasingly impacts blind users primarily due
to the implied visual interaction model. Furthermore, the general availability of more flexible windowing
systems such as the X Window System has increased the degree of complexity by providing software
developers with a variety of graphical toolkits to use for their applications.

Alternatives to the GUI are not exclusively beneficial to the blind. Daily life offers us various opportunities
where presenting the UI in a different modality may be a benefit. After all, a disability is a condition that
imposes constraints on daily life, and often those same constraints are imposed by environmental influences.

Current approaches to providing alternate representations of a UI tend to obtain information from the default
(typically visual) representation, utilising a combination of data capture, graphical toolkit hooks, queries to
the application, and scripting. Other research explores the use of adapted UI development or context-based
runtime UI adaptation based on user and environment models. All suffer from inherent limitations due to the
fact that they provide alternate representations as a derivative of the default representation, either as an
external observer or as an adapted UI.

Based on the original design principles for GUIs, this work shows that the original design can be generalised
where a GUI is essentially the visualisation of a much broader concept: the Metaphorical User Interface.
Expanding upon this MUI, a new definition is provided for "Graphical User Interface"".

The well-known paradigm to provide access to GUIs rather than graphical screens has been very influential
to the development of assistive technology solutions for computer systems. Validation for this paradigm is
presented here, and based on the MUI concept, the focus of accessibility is shifted to the conceptual model,
showing that access should be provided to the underlying MUI rather than the visual representation.

Building further on the MUI concept, and past and current research in Human-Computer Interaction and
multimodal interface, a novel approach to providing multimodal representations of the UI is presented where
alternative renderings are provided in parallel with the visual rendering rather than as a derivative thereof:
Parallel User Interface Rendering. By leveraging an abstract user interface description, both visual and non-
visual renderings are provided as representations of the same UI. This approach ensures that all information
about UI elements (including semantic information and functionality) is available to all rendering agents,
eliminating problems such as requiring heuristics to link labels and input fields, or seemingly undetectable
elements.

With the PUIR framework, user interaction semantics are defined at the abstract level, thereby ensuring
consistency across input modalities. Input devices may be tightly coupled to specific renderings (e.g. a
pointer device in a bitmap rendering), but all user interaction by means of such a device maps to abstract



semantic events that are processed independent from any rendering.

The novel approach presented in this work offers an extensible framework where support for new interaction
objects can be included dynamically, avoiding the all too common frustration that results from needing to
wait for assistive technology updates that might incorporate support for the new objects.
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From reader reviews:

Kenneth Roberts:

The book Equivalent Representations of Multi-Modal User Interfaces through Parallel Rendering can give
more knowledge and information about everything you want. Why then must we leave the best thing like a
book Equivalent Representations of Multi-Modal User Interfaces through Parallel Rendering? A few of you
have a different opinion about book. But one aim that book can give many details for us. It is absolutely
suitable. Right now, try to closer along with your book. Knowledge or details that you take for that, you can
give for each other; you can share all of these. Book Equivalent Representations of Multi-Modal User
Interfaces through Parallel Rendering has simple shape however you know: it has great and big function for
you. You can appearance the enormous world by open up and read a reserve. So it is very wonderful.

David Binkley:

Nowadays reading books be than want or need but also be a life style. This reading habit give you lot of
advantages. The benefits you got of course the knowledge the actual information inside the book that will
improve your knowledge and information. The info you get based on what kind of guide you read, if you
want send more knowledge just go with schooling books but if you want experience happy read one having
theme for entertaining like comic or novel. Often the Equivalent Representations of Multi-Modal User
Interfaces through Parallel Rendering is kind of reserve which is giving the reader erratic experience.

Jo Melvin:

The guide untitled Equivalent Representations of Multi-Modal User Interfaces through Parallel Rendering is
the guide that recommended to you to study. You can see the quality of the reserve content that will be
shown to a person. The language that article author use to explained their ideas are easily to understand. The
author was did a lot of exploration when write the book, so the information that they share to you personally
is absolutely accurate. You also might get the e-book of Equivalent Representations of Multi-Modal User
Interfaces through Parallel Rendering from the publisher to make you far more enjoy free time.

Laura Bradberry:

A lot of reserve has printed but it differs from the others. You can get it by internet on social media. You can
choose the top book for you, science, comedy, novel, or whatever by means of searching from it. It is
identified as of book Equivalent Representations of Multi-Modal User Interfaces through Parallel Rendering.
You'll be able to your knowledge by it. Without leaving behind the printed book, it might add your
knowledge and make you happier to read. It is most critical that, you must aware about publication. It can
bring you from one location to other place.
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