
Expert environments: machine intelligence
methods for ambient intelligence

The ideas put forward by Donald A. Norman

(1999) in his monograph entitled The Invisible

Computer can be considered the main source

of inspiration of a new research area, called

ambient intelligence. Ambient intelligence, com-

monly abbreviated as AmI, is primarily con-

cerned with human–environment interactions.

An environment is seen anthropomorphically, as

an intelligent agent able to interact with users,

creating for them processes to interpret, inform,

communicate and dialogue (Abowd & Mynatt,

2000; Remagnino & Foresti, 2005).

The history of ambient intelligence starts in

Europe in 2001 with the Fifth European Frame-

work Program. At that time, the IST Program

Advisory Group (ISTAG) of the European

Commission (Directorate General on Informa-

tion Society and the Media) introduced the

concept of ambient intelligence by publishing

the report Scenarios for Ambient Intelligence in

2010 (Ducatel et al., 2001). Since then, ambient

intelligence has been recognized in Europe as

one of the key concepts related to the informa-

tion and communication technology society. An

updated version of the report was published in

2003 under the title Ambient Intelligence: from

Vision to Reality (Ducatel et al., 2003).

Ambient intelligence’s emphasis is on support

to human interactions with the environment,

user-friendliness, ubiquitous accessibility etc.

and requires competences from many research

areas, ranging from computer vision, machine

learning, distributed computing and middleware,

context awareness systems, sensor networks etc.

Enticing illustrative scenarios have been pub-

lished, in which the user wears technology that

communicates with systems and devices present

in the environment in order to provide informa-

tion and receive services.

Since its inception, ambient intelligence has

inspired the design and implementation of sys-

tem prototypes for intelligent spaces, developed

and tested in controlled environments. The

scope of this special issue is to publish innova-

tive ideas on a selection of topics related to

ambient intelligence.

Cameras and computer vision algorithms, for

instance, can be used to unobtrusively acquire

awareness of the environment. In the paper

entitled ‘A multi-camera vision system for fall

detection and alarm generation’, Cucchiara

et al. propose a system for using cameras to

detect people’s falls. The use of cameras is

preferred in ambient intelligence to acceler-

ometers or other devices because they are not

intrusive, people tend to get used to their pre-

sence and people’s actions are less affected. In

this paper, a system of multiple cameras is used

to monitor people’s movements in house envir-

onments and detect changes in people’s posture

with the specific goal to identify falls.

In the paper entitled ‘Understanding inten-

tion of movement from electroencephalograms’,

Lakany and Conway analyse people’s inten-

tions, using electroencephalogram waves. Their

method is non-intrusive and it uses a brain–

computer interface. Support vector machines

are used to select features and perform classifi-

cation of intentions, and tests are performed to

detect the direction of users’ movements.

While the previous papers address ambient

intelligence from the point of view of sensing
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technologies and algorithms, the following

two papers are mainly focused on knowledge

representation for context awareness. The paper

entitled ‘Knowledge representation for ambient

security’ by Snidaro and Foresti proposes an

ontology-based methodology for representing

the interaction between the user and the en-

vironment with specific reference to security

scenarios. Similarly, in the paper entitled ‘Con-

text-aware environments: from specification to

implementation’ Reigner et al. are concerned

with the problem of implementing a context

model for a smart environment. Their paper

proposes interesting approaches based on ‘net-

works of situations’, introducing a comparison

of the use of Petri nets and hidden Markov

models.

Finally, in the paper entitled ‘Collection,

storage and application of human knowledge

in expert system development’ Balch et al.

propose an analysis of the knowledge engi-

neering flow, encompassing knowledge acqui-

sition, representation and inference. This flow

analysis is presented and applied to the petro-

leum industry application domain, and specific

software tools that use fuzzy logic are utilized.

Paolo Remagnino,1 Andrea Prati,2 Gian Luca

Foresti3 and Rita Cucchiara4

(1) Faculty of Computing, Information Systems

and Mathematics, Kingston University, UK

E-mail: p.remagnino@kingston.ac.uk

(2) Dipartimento di Scienze e Metodi dell’

Ingegneria, Universita’ di Modena e Reggio

Emilia, Italy

(3) Department of Mathematics and Computer

Science, University of Udine, Italy

(4) Dipartimento di Ingegneria dell’ Informazione,

Universita’ di Modena e Reggio Emilia, Italy

References

ABOWD, G.D. and E.D. MYNATT (2000) Charting past,
present, and future research in ubiquitous com-
puting, ACM Transactions on Computer–Human
Interaction, 7 (1), 29–58.

DUCATEL, K., M. BOGDANIWICZ, F. SCAPOLO, J.
LEIJTEN and J.-C. BURGELMAN (2001) Scenarios for
Ambient Intelligence in 2010, Technical Report 10,
ISTAG, February.

DUCATEL, K., M. BOGDANIWICZ, F. SCAPOLO,
J. LEIJTEN and J.-C. BURGELMAN (2003) Ambient
Intelligence: from Vision to Reality, Technical
Report, ISTAG.

NORMAN, D.A. (1999) The Invisible Computer, Boston,
MA: MIT Press.

REMAGNINO, P. and G.L. FORESTI (2005) Ambient
intelligence: a new interdisciplinary paradigm, IEEE
Transactions on Systems, Man and Cybernetics: Part
A, Systems and Humans, 35 (1), 1–7.

294 Expert Systems, November 2007, Vol. 24, No. 5 c� 2007 The Authors. Journal Compilation c� 2007 Blackwell Publishing Ltd


