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Abstract. This article describes an intelligent system architecture that based on
neural networks, expert systems and negotiating agents technologies is designed
to optimize intelligent building's performance. By understanding a building as a

dynamic entity capable of adapting itself not only to changing environmental
conditions but also to occupant's living habits, high standards of comfort and

user satisfaction can be achieved. Results are promising and encourage further

research in the field of artificial intelligence applications in building automation
systems.

1 Introduction

According to the latest definitions internationally accepted for an "intelligent
building", this is a building highly adaptable to the changing conditions of its
environment [Krainier, 1996]. But, in an overall concept of comfort, the idea of
adaptation to changing environmental conditions may be not enough. Building
systems are constructed in order to provide comfortable iiving conditions for the

persons who live in them. It is well known that people usually differ in their personal
perceptions of comfort conditions. To some extent, the sensation of comfort is an

individual one and it is normally affected by cultural issues. Thus, the idea behind this

research is to find techniques based on artificial intelligence in order to provide design

recommendations for comfort systems in buildings so that these buildings can also be
highly adaptable in terms of the comfort conditions desired by their users. In a few

words, a building must "learn" to change its performance not only as a function of

environmental conditions, but also as a consequence of preferences set by the people
who live in it.
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2 The Proposed Intelligent System Architecture

According to the latest trends in the field, intelligence in building systems tends to be

distributed [So, 1999].The proposed intelligent system architecture is shown in Figure

1. There is a main computer where the functions of monitoring, visualizing and
recording parameters is carried out while the regulation functions are left to the local

controllers located throughout the building [Wong, 2001]. These controllers are
responsible for taking over local control tasks in the zone they serve. To accomplish
its function, the centralized computer contains a database that keeps track of relevant

information concerning building user's preferences. For instance, this database keeps
records of time, date, number of persons in a room, current temperature and humidity
values, as well as temperature and humidity values desired by users. In order to do

this, temperature and humidity input panels are located in the different rooms. Each
user can eventually set them to what he or she thinks is an ideal comfort condition. As

comfort perception is an individual sensation, the database in the main computer
keeps track of every individual requirement.
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Fig. 1. Intelligent System Architecture

The information contained in the user's requirements database for a given room is

applied to a neural network of the self organizational maps of Kohonen (SOM) [Rich
& Knight, 1991; Hilera & Martinez, 1995] type, which is used to cluster all the user's

requirements and discard all those groups of requirements which are not relevant in
terms of their approximation to the main cluster of preferences. Once a unique group

of requirements is selected, their values are applied as input to a program which
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6 Conclusions

241

Techniques of artificial intelligence have been used in many decision, control and
automation systems in the last twenty years. Building systems have not been an
exception. In this direction, the intelligent system that is proposed in this article tries
to contribute in the field of intelligent buildings optimization, by transforming them in
a dynamic space, with high standards of comfort and occupant's satisfaction. In this
sense, the ability inherent to intelligent systems that are capable of learning from their

own environment plays a very important role in the achievement of these building
performance optimization goals. Furthermore, results obtained as a consequence of
the proposed system implementation are very encouraging. Thus, further research and
development work in the field deserves particular attention.
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