|1 TE A

INFORMATION TECHNOLOGY FOR EUROPEAN ADVANCEMENT

PROJECT PROFILE

Enabling adaptive
multimodal interfaces

Reducing user interface design cost

using model transformation

The next generation of adaptive
multimodal user interfaces will
give users the power to interact
with complex software-based
systems with ease, and at a
reasonable cost. Before this

is reality, there needs to be a
revolution in the field of interface
design and development. EMODE
meets this challenge with a new
approach to user interfaces. The
new approach builds on user,
context and interface modelling
coupled with automatic model
transformation of system models
in order to generate interaction
models.

Designing the next generation of
user interfaces

Despite the increasing complexity of
systems already in use, not much
effort has been given to building
good user interfaces (Uls). In parti-
cular, the user’s task and context of
use are rarely taken into account.
Uls are designed and coded without
any provision for adaptation at run-
time and, as a result, the interface
often remains the weakest point of
a complex system. Human Computer
Interaction (HCI), in general, isn’t
usually considered as a critical
issue when systems are designed.

The goal of EMODE is to develop

a new approach to Ul design that
will enable them to adapt to the
context they are being used in.

This approach moves Ul design
towards personalised activity-driven
adaptive interfaces that react to the
user, changing their appearance and
function according their context. The
approach relies on conceptual and
semantic modelling together with
model transformation for human
interaction. Formal models of
devices, modalities, applications
and contexts will be devised to

describe the knowledge bases
required by adaptive multimodal
Uls. Model transformation solutions
are proposed to bridge the gap
between user interface design and
system design, with interaction
models transformation from system
models, and avoidance of system
models duplication.

Enabling adaptive and multi-
modal interaction

Many new modalities, sensors,
terminals and devices require

a high level of processing that
cannot be implemented using
existing systems. Moreover, many
interaction means, such as speech,
fail to meet market expectations
due to the significant amount of
work required to integrate them
effectively into complex systems.

In order to overcome these major
bottlenecks, the project has four
objectives:

« design Uls that adapt to the user
and the context of use;

* propose a new approach to Ul
design and development through
conceptual and semantic model-
ling as well as model transformation;

* provide device and modality
independent infrastructures;

+ demonstrate the approach in
several real-world application
domains.

A revolution in user interface

design

The many innovations within

EMODE include:

* Enable applications to adapt to
the work of the user: EMODE
addresses the challenge of how
contextual information is handled
and how applications can adapt
to complexity, technology,
and modality according to the
context of use.
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Apply model-based and model-
transformation approaches to

human factor engineering:
EMODE generalises the
representation and design of

models for devices, modalities,
applications, systems, contexts

and environments, and relies
on model transformation as a
means to derive them semi-

automatically from the models of

the system design phase.

Design an interaction
architecture that enables

applications to take account
of their context autonomously:

EMODE provides modality-
independent architectures
and tools that will give better
support to multimodal and
adaptive techniques.

Improve the interactive

software engineering process

with methods and tools:
EMODE integrates the human
factors design and software
engineering processes using
model-transformation.

Contribute to standards:

Concrete Final

interface

Concrete

model

Providing major outcomes for the
interface community

EMODE will develop an enhanced
software engineering process that
will harness the potential of model
transformation-based approaches, as
well as a tool chain that supports the
process and a runtime infrastructure
for the resulting applications.

The major results of EMODE will be:

+ a prototype software runtime
environment for adaptive multi-
modal applications;

+ a software engineering
methodology for adaptive multi-
modal applications;

* a prototype software
development environment
implementing the methodology.

Demonstrating the approach

under operational conditions

EMODE results will be demonstrated

with the involvement of operational

users in three different application

fields:

* maritime surveillance;

* multimedia applications and
services;

« automotive industry;

* plant maintenance.
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ITEA - Information Technology
for European Advancement -

is an eight-year strategic
pan-European programme for
pre-competitive research and
development in embedded and
distributed software. Our work
has major impact on government,
academia and business.

ITEA was established in 1999
as a EUREKA strategic cluster
programme. We support
coordinated national funding
submissions, providing the link
between those who provide
finance, technology and
software engineering. We issue
annual Calls for Projects,
evaluate projects, and help
bring research partners
together. We are a prominent
player in European software
development with some 9,000
person-years of R&D invested
in the programme so far.

ITEA-labelled projects build
crucial middleware and prepare
standards, laying the foundations
for the next generation of
products, systems, appliances
and services. Our projects are
industry-driven initiatives,
involving complementary R&D
from at least two companies in
two countries. Our programme
is open to partners from large
industrial companies, small and
medium-sized enterprises (SMEs)
as well as public research
institutes and universities.

EMODE paves the way towards
an open development platform

and standards for concrete user 2
interfaces and transformation
chains. 212023
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