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Abstract: Computer-based systems are widely diffused
in tasks regarding access to and processing of
information in all apptication environments, while their
use to telematics services is emerging. This paper briefly
reviews European research and development activities
regarding human-machine interfaces of computer
systems and telecommunication terminals, services and
applications, which are universally accessible by all,
including people with disabilities. This approach for
universal access is particularly supported and promoted
by the COST 219 Project.

HUMAN-MACHINE INTERFACES FOR PEOPLE WITH
DISABILITIES

with accessibility to computer-based
by people with disabilities are normally

Problems
applications

attributed to issues regarding access to their human-machine
interfaces. In an effort to make available to them computer
systems, telecommunication terminals and corresponding
applications to disabled people, two main approaches can
be followed:
- a short term approach, which is based on the adaptation
of existing applications to make them accessible to wider
groups of potential users;
- a medium-long term approach based on the development
of tools for integration of various user categories through
the development of user interfaces adapted to the needs,
abilities and preferences of particular user groups, starting
from a common dialogue specification.

On the basis of the filtered information, several solutions
for the interaction of blind people with the applications run
on the computers and their man-machine interfaces have
been developed: such solutions strive for consistency
between the visual and non-visual interfaces, thus allowing
cooperation between blind and sighted users.

MEDIUM-LONG TERM APPROACH

A second approach for giving access to man-machine
interfaces of computers and computer-based applications is

based on the automatic generation of

multiple
implementations of the same interaction dialogue through
different lexical technologies.
The INTERACT tool

A first step toward the goal of an abstract design of userto-service interaction dialogues, and the subsequent
realization of user interfaces with specific representation
and interaction characteristics, has been taken in the RACE

IPSNI Project (Access to Broadband Services and
Applications by People with Special Needs), with the
INTERACT Tool.

The INTERACT tool

supports

a

two-stage

development process:

-

specification of the abstract user-to-service dialogue by

means of presentation independent interaction objects;

-

mapping

of the absffact user-to-service interaction

dialogue to a specific user interface realisation bound to
technology platform and presentation dependent.

a

THE ADAPTATION APPROACH
The HOMER tool

In the TIDE GUIB Project (Graphical User Interfaces
for Blind People) the problems of adapting graphical
interfaces for blind people (precisely MS-Windows and X-

The concept of Dual User Interface has been defined in the
GUIB project and is characterized by the following

Window) have been tackled.
The chosen approach is based on collecting data about

properties:
- it is concurrently accessible by blind and sighted users;

interaction objects during run-time, before they become
visualised. This is performed through modifications of the
underlying graphical environment, by filtering the flow of
data or by retrieving data about interaction objects through
special methods on the application program interface, thus
collecting information both at the lexical and syntactical

the visual and non-visual syntactic and lexical sffucture meet
the specific needs of both user groups;
- at any point in time, the same internal (semantic)
functionaliw can be made accessible to them;

-

the visual and non-visual metaphors of interaction and

levels.
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-

at any point in time, the same semantic information can

be made accessible.

A User Interface Management Systems (UIMS) called
HOMER has been developed in the X-Window

Stuttgart and Foundation of Research and Technology in the
development of adaptations for blind people and UIMS
tools respectively are particularly acknowledged.

environment. The HOMER system can integrate visual and
non-visual lexical technologies. The dialogue specification
is facilitated through the HOMER language. This language
enables abstraction of the physical constructs to metaphor
independent interaction objects. The Athena widget set has

been integrated as a visual technology, while a simple
toolkit for non-visual interface development, called
COMONKIT, has been developed and integrated in
HOMER.
Generalised tools

A generalisation of the HOMER approach is under
development in the TIDE ACCESS project (Development
Platform for Unified ACCESS to Enabling Environments).
The work in access generalizes work in GUIB from
several perspectives by:

-

addressing not only sighted and blind users, but user

groups such as motor and speech disabled people;
- incorporat ing too ls for p latform inte gration ;

to generate user adaptable
interfaces.
The entire system is composed of the following tools:

-incorporating user modelling

- a tool which will

enable the development of user
interface without dependency on the utilised underlying
technological platform (i.e. tool-set) utilised. Platform

will be obtained through the specification and
implementation of technology servers, which will create the
physical level of interaction with specific platforms.
- a tool enabling adaptabilify of produced User Interfaces
according to particular target user characteristics, abilities
and preferences. This tool will contain knowledge about the
characteristics, abilities and preferences of the various user
groups, and according to this knowledge the user interface
will be automatically configured at the lexical level, using
"inferencing" techniques which will be developed;
-a UIMS-based tool, incorporating the previous two tools,
which will constitute an appropriate development platform
for building user interfaces that are adaptable to particular
user characteristics, abilities and preferences.
The produced tools are scheduled to be tested during the
project's lifetime, to produce the man-machine interfaces of
a system which is meant to give access to interpersonal
communication for speech-motor and language-cognitive
impaired users, as well as to a system meant to give access
to hypermedia information systems by blind users.
independency
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