
Journal of Ambient Intelligence and Smart Environments 5 (2013) 133 133
DOI 10.3233/AIS-120193
IOS Press

Thesis

Behaviour recognition in smart homes
Sook-Ling Chua
School of Engineering and Advanced Technology, Massey University, New Zealand
E-mail: linda.slchua@gmail.com

Keywords: Behaviour recognition, activity segmentation, sensor selection

1. Problem addressed

One application of smart homes is to take sensor ac-
tivations from a variety of sensors around the house
and use them to recognise the particular behaviours of
the inhabitants. There are many reasons to recognise
human behaviours; one of the reasons being to moni-
tor the elderly or cognitively impaired who are living
alone.

The thesis views the behaviour recognition prob-
lem as a task of mapping the sensory outputs to a se-
quence of activities performed by the inhabitant. The
main focus is the development of machine learning
methods to find an approximation to the mapping be-
tween sensor outputs and behaviours that is therefore
suitable to be used in a smart home to monitor the
inhabitant’s behaviours. However, data from a sensor
stream consists of an unending sequence of sensor
readings. This means that the start and end of an ac-
tivity are unknown. It is important that the recogni-
tion system has the ability to perform segmentation
and behaviour recognition simultaneously on the sen-
sory stream. The thesis investigates two approaches to
address the behaviour recognition problem: one using
a supervised learning on a labelled sensor streams and
one using an unsupervised learning on unlabelled sen-
sor streams. This includes both the segmentation of the
sensor stream into suitable patterns and the identifica-
tion of patterns that correspond to human behaviours.

The thesis also addresses the sensor selection prob-
lem through an information-theoretic approach, which
is based on information gain, modelled in the form of
a decision tree. The main idea is to identify the set of

informative sensors that could provide the most infor-
mation about the inhabitant’s behaviours.

The efficacy of the methods was demonstrated with
experiments on a real smart home dataset obtained
from the MIT PlaceLab and other benchmark datasets.
The methods were also compared with other learn-
ing algorithms. The results obtained from her work
showed that we can now recognise normal behaviours
of somebody living in a smart home.
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