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ABSTRACT

impractical for mainstream products and for professional
applications due to the high development complexity
required with currently available technology.

The industry needs innovative development techniques
that will boost productivity of SW development and
maintenance, to be able to offer Adaptive HumanMachine Interface (Adaptive HMI) for their
applications. Engineering processes and methods such as
Model Driven Engineering (MDE), currently adopted in
complex system development, are an appropriate
response to this challenge. However, MDE currently
provides little, if any, support to HMI design and
development, and none to advanced interaction based on
adaptivity and multimodality. The MDE paradigm
applied to Adaptive HMI (noted here MDI for ModelDriven Interfaces), when combined with distributed and
migratory User Interfaces (UIs) could enable significant
reduction in time to market.

Engineering processes and methods such as Model
Driven Engineering (MDE), currently adopted in
complex system development, are an appropriate
response to this challenge. Our vision is that we must
develop a systematic model-based approach covering all
life-cycle phases of Adaptive HMI, more precisely
Adaptive & adaptable Multimodal Interactive Systems,
as well as a distributed and migratory approach.

CATEGORIES AND SUBJECT DESCRIPTORS: D.2.2

OUR APPROACH

[Design Tools and Techniques]: User interfaces; D2.11
[Software
Architectures];
H.1.2
[User/Machine
Systems]: Human Information Processing; H.5.2 [User
Interfaces]; I.3.6 [Methodology and Techniques]:
Interaction Techniques.
INTRODUCTION

Digital technology is now pervasive. We interact with
such technology, often without realising it, in many
settings and forms: kiosk systems in public, desktop
computers in offices, handheld PDAs during nomadic
work, navigation systems while driving, and embedded
entertainment systems at home. However, despite
immense technological progress, users’ interaction with
digital devices is still often too frustrating, inefficient or
ineffective, especially when work and leisure activities
are spread over several separate devices and occur in
different contexts of use.
Many solutions to sub-optimal human-computer
interaction (HCI) have been proposed, and some have
proved to be effective in R&D prototypes. For example,
adaptive and adaptable systems have been successfully
developed to avoid the inflexibility of one-size-fits-all
designs. However, such solutions tend to be developed
and tested in isolation. Furthermore, they remain

This paper proposes a vision for application of ModelDriven Engineering concepts to Adaptive HumanMachine Interface engineering

Global view

Context-aware, adaptive applications for tomorrow’s
ubiquitous mobile applications require a unified
development process covering the whole software
lifecycle comprising analysis, design, implementation,
deployment, testing, and maintenance.
Innovation in model-based architectures for user interfaces

The idea is to define generic modelling concepts (metamodels) for multimodality and context-aware adaptation
as well as model transformation methods and mark-up
language(s) that enable the deployment of useful and
usable Adaptive HMI in a cost-effective manner.
Existing conventional models should be extended to
cover new requirements in relation to multimodality and
context-aware adaptation, e.g., domain-dependent
concepts and task model, context model (user,
environment, platform), abstract and concrete UI
models. Also, new models will be defined for issues not
currently addressed by the state of the art, e.g.,
interactors and programs models, usability model,
workflow and process models.

Innovation in model-driven user interfaces

Model-based approaches enable designers to avoid
dealing with a plethora of details, thus reducing the
development costs while improving quality. However,
model-based approaches such as UML stereotypes, have
paid little attention to the design of the UI per se. In
addition, they do not provide any support for adaptive
and multimodal UI design. The same holds for the
MDE/MDA approaches. MDE/MDA is today the
standard for model-based system design. As such, we
cannot avoid positioning our approach regarding this
standard. We will therefore examine how the design
process for Adaptive HMI can conform to the
recommendations of MDE/MDA.
With regard to interactive systems design, one of the
major innovation we propose will consist of using
application/system models as a basis from which highlevel models, such as task or domain models, will be
generated automatically.
The design process for Adaptive HMI, making intensive
use of modelling and model transformation techniques,
will rely as much as possible on existing standards and
tools that support model-based approaches. As such,
UsiXML along with its associated modelling tools for
forward and reverse engineering (GraphiXML,
TransformiXML, ReversiXML, …) will provide a sound
starting point.
CONCLUSION ET PERSPECTIVES.

The key idea developed in this paper is to apply
mainstream software engineering, like MDE, to the
deployment of Adaptive HMI.
Model transformations will be used at design time and
integrated into a design process for Adaptive HMI infrastructure. A particular focus is to be put on the capability
to reuse as much knowledge as possible out of the application or system model as defined classically by the
software engineering community.
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