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Preface

The area of smart homes is fast developing as an emergent area attracting the
synergy of several areas of science. Here we offer a collection of contributions
addressing how artificial intelligence (AI), one of the core areas of computer
science, can bring the growing area of smart homes to a higher level of func-
tionality where homes can truly realize the long-standing dream of proactively
helping their inhabitants in an intelligent way.

Here we focus on a particular exemplar application scenario (provision of
healthcare and safety-related services to increase the quality of life) and we
explore the application of specific areas of AI to this scenario. What will be
presented is not an exclusive suite of solutions: other AI techniques can also be
applied and other problems can be solved with similar approaches. We hope this
volume is the spark that ignites further explorations into these possibilities.

The book starts with an introductory section, Smart Homes Can Be Smarter,
where we describe a smart home scenario and provide some basic terminology
which will be used in other sections.

The next contribution, Spatiotemporal Reasoning for Smart Homes by Got-
tfried, Guesgen, and Hübner, provides a survey of some relevant developments in
the area of spatial and temporal reasoning and discusses their role for reasoning
about the spaces and the times where activities develop within a house.

Temporal Constraints with Multiple Granularities in Smart Homes , by Combi
and Rossato, describes how the problem of temporal granularities can affect the
system in practical terms. The balance between reading and storing information
from sensors as often as possible to keep good coverage of the main events oc-
curring has to be weighted against the problems that storing and searching vast
amounts of information pose for an efficient implementation of the system.

In Causal Reasoning for Alert Generation in Smart Homes, Galton considers
a topic at the core of a reasoning system, namely, how to represent and use the
causal laws governing the behavior of the system. This contribution illustrates
how such a framework can be successfully used to implement an important mod-
ule of the system where alerts are generated as a response to the recognition of
meaningful events by the system.

Plans and Planning in Smart Homes by Simpson, Schreckenghost, LoPresti
and Kirsch, focuses on the roles of plans and planning in the context of smart
homes including their use in monitoring of activities to identify emergencies and
on the provision of guidance to people with cognitive impairment.

Temporal Data Mining for Smart Homes by Galushka, Patterson and Rooney
introduces temporal data mining and illustrates how the essential components
of clustering, classification, and rule discovery and prediction can be used to
develop a sophisticated smart home environment.



VI Preface

The next chapter, Cases, Context, and Comfort: Opportunities for Case-
Based Reasoning in Smart Homes by Leake, Maguitman and Reichherzer, com-
ments on three main areas where CBR can provide benefits for smart homes:
supporting personalization, supporting interactive adjustment of the system by
the user, and facilitating customization and knowledge acquisition by the devel-
oper.

Stankovski and Trnkoczy explain in Applications of Decision Trees to Smart
Homes that decision trees can be used to evaluate how usual or unusual an
activity or event in the smart home can be and in this way help the system to
detect contexts where the inhabitant of the house may need assistance.

Artificial Neural Networks in Smart Home by Begg and Hassan explains
how ANN can assist in the design of a smart home specially tailored to pro-
vide assistance during: entertainment, safety and security, caregiving and health
monitoring.

Finally, A Multi-Agent Approach to Controlling a Smart Environment by
Cook, Youngblood and Das discusses the application of multi-agent systems to
control a smart environment and describes its implementation in the MavHome
project.

This volume offers important contributions for the development of smart
homes. It is expected that as the area reaches maturity a more scientific approach
to the design of these systems will replace the less systematic approach currently
employed. It is expected that the area will benefit from well-established domains
of research like AI and we hope this volume offers a good range of examples of
how AI can help those interested in the development of truly smart homes.

May 2006 JC Augusto and CD Nugent
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