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Abstract
This article describes ALZ-MAS; an Ambient Intelligence based multi-agent system aimed at enhancing
the assistance and health care for Alzheimer patients. The system makes use of several context-aware
technologies that allow it to automatically obtain information from users and the environment in an evenly
distributed way, focusing on the characteristics of ubiquity, awareness, intelligence, mobility, etc., all of
which are concepts defined by Ambient Intelligence.
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Introduction
The continuous technological advances have
gradually surrounded people with devices and
technology. It is necessary to develop intuitive
interfaces and systems with some degree of
intelligence, with the ability to recognize and
respond to the needs of individuals in a discrete
and often invisible way, considering people in
the centre of the development to create technologically complex and intelligent environments.
This article describes ALZ-MAS; an Ambient
Intelligence based multi-agent system aimed
at enhancing the assistance and health care for
Alzheimer patients in geriatric residences.

Ambient Intelligence (AmI) is an emerging multidisciplinary area based on ubiquitous
computing, which influences the design of
protocols, communications, systems, devices,
etc., proposing new ways of interaction between
people and technology, adapting them to the
needs of individuals and their environment
(Weber, et al. 2005). It offers a great potential
to improve quality of life and simplify the use of
technology by offering a wider range of personalized services and providing users with easier
and more efficient ways to communicate and
interact with other people and systems (Weber,
et al., 2005; Corchado, et al., 2008b). However,
the development of systems that clearly fulfil
the needs of AmI is difficult and not always
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satisfactory. It requires a joint development of
models, techniques and technologies based on
services. An AmI-based system consists on a
set of human actors and adaptive mechanisms
which work together in a distributed way.
Those mechanisms provide on demand personalized services and stimulate users through
their environment according specific situation
characteristics (Weber, et al., 2005).
One of the most important characteristics
of ALZ-MAS is the use of intelligent agents.
Agents have a set of characteristics, such as
autonomy, reasoning, reactivity, social abilities, pro-activity, mobility, organization, etc.
which allow them to cover several needs for
Ambient Intelligence environments, especially
ubiquitous communication and computing and
adaptable interfaces. Agent and multi-agent
systems have been successfully applied to
several Ambient Intelligence scenarios, such
as education, culture, entertainment, medicine,
robotics, etc. (Corchado, et al., 2008b; Sancho,
et al., 2002; Schön, et al. 2005; Weber, et al.
2005). The characteristics of the agents make
them appropriate for developing dynamic and
distributed systems based on Ambient Intelligence, as they possess the capability of adapting themselves to the users and environmental
characteristics (Jayaputera, et al., 2007). The
continuous advancement in mobile computing
makes it possible to obtain information about
the context and also to react physically to it
in more innovative ways (Jayaputera, et al.,
2007). The agents in ALZ-MAS are based on
the deliberative Belief, Desire, Intention (BDI)
model (Jennings & Wooldridge, 1995) (Bratman, et al., 1988; Pokahr, et al., 2003), where
the agents’ internal structure and capabilities
are based on mental aptitudes, using beliefs,
desires and intentions (Bratman, 1987; Erickson, et al., 1995; Geogeff & Rao, 1998). Nevertheless, Ambient Intelligence developments
need higher adaptation, learning and autonomy
levels than pure BDI model (Bratman, et al.,
1988). This is achieved by modelling the agents’
characteristics (Wooldridge & Jennings, 1995)
to provide them with mechanisms that allow
solving complex problems and autonomous

learning. An essential aspect in this work is
the use of a set of technologies which provide
the agents automatic and real time information
of the environment, and allow them to react
upon it.
In the next section, the problem description
that motivated the development of ALZ-MAS
is presented. Section 3 describes the basic components of ALZ-MAS and the most important
technologies used to provide the agents in ALZMAS with context-aware capabilities. Finally
section 4 presents the results and conclusions
obtained.

Problem Description
Dependence is a permanent situation in which a
person needs important assistance from others
in order to perform basic daily life activities
such as essential mobility, object and people
recognition, and domestic tasks (Costa-Font &
Patox, 2005). There is an ever growing need to
supply constant care and support to the disabled
and elderly, and the drive to find more effective
ways of providing such care has become a major
challenge for the scientific community (Nealon
& Moreno, 2003). The World Health Organization has determined that in the year 2025 there
will be 1 billion people in the world over the
age of 60 and twice as many by 2050, with
nearly 80% concentrated in developed countries
(WHO, 2007). Spain will be the third “oldest
country” in the world, just behind Japan and
Korea, with 35% of its citizens over 65 years of
age (Sancho, et al., 2002). In fact, people over
60 years old represent more than 21% of the
European population (WHO, 2007), and people
over 65 are the fastest growing segment of the
population in the United States of America
(Anderson, 1999). Furthermore, over 20% of
those people over 85 have a limited capacity
for independent living, requiring continuous
monitoring and daily assistance (Erickson, et
al., 1995). The importance of developing new
and more reliable ways of providing care and
support for the elderly is underscored by this
trend, and the creation of secure, unobtrusive

Copyright © 2009, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global
is prohibited.

10 more pages are available in the full version of this
document, which may be purchased using the "Add to Cart"
button on the publisher's webpage: www.igiglobal.com/article/ambient-intelligence-based-multiagent/1369

Related Content
Minds and Machines: Limits to Simulations of Thought and Action
James H. Fetzer (2011). International Journal of Signs and Semiotic Systems (pp. 3948).
www.irma-international.org/article/minds-machines-limits-simulations-thought/52602

An Experimental Evaluation of IEEE 802.15.4a Ultra Wide Band Technology
for Precision Indoor Ranging
Tingcong Ye, Michael Walsh, Peter Haigh, John Barton, Alan Mathewson and
Brendan O’Flynn (2012). International Journal of Ambient Computing and Intelligence
(pp. 48-63).
www.irma-international.org/article/experimental-evaluation-ieee-802-ultra/66859

Resource Distribution Strategies for Mitigation of Cross-Regional Influenza
Pandemics
Andres Uribe-Sanchez and Alex Savachkin (2013). Investigations into Living
Systems, Artificial Life, and Real-World Solutions (pp. 83-105).
www.irma-international.org/chapter/resource-distribution-strategies-mitigation-cross/75922

Mining E-Mail Messages: Uncovering Interaction Patterns and Processes
using E-Mail Logs
Wil M.P. van der Aalst and Andriy Nikolov (2008). International Journal of Intelligent
Information Technologies (pp. 27-45).
www.irma-international.org/article/mining-mail-messages/2437

An Evolutionary Approach for Balancing Effectiveness and Representation
Level in Gene Selection
Nicoletta Dessì, Barbara Pes and Laura Maria Cannas (2017). Artificial Intelligence:
Concepts, Methodologies, Tools, and Applications (pp. 2557-2574).
www.irma-international.org/chapter/an-evolutionary-approach-for-balancing-effectiveness-andrepresentation-level-in-gene-selection/173435

