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Segmentation of Time-Series Data Using String Kernels
for Recognition of Activities of Daily Living
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This paper is concerned with the discovery of activities of daily living (ADLs) from time-series data in the
smart home applications. Given a sequence of events of motion sensors and door closure sensors, an unsupervised
algorithm segments the sequence into blocks relevant to ADLs and creates ADL-related features. Based on the
assumption that some salient sub-sequences of the events are useful for recognizing ADLs, the algorithm merges

sub-blocks having similar distributions of the sub-sequences.

It uses string kernels to efficiently compute the

similarity based on all non-contiguous sub-sequences of sensor events. An empirical study shows that the obtained
features are effective not only for the classification of predefined ADLs but also for the classification of activities
that does not belong to a predefined class, which tend to account for a large amount of data. Moreover, when
the annotation of predefined activities is cost-prohibitive, these ADL-related features can be useful for the other
unsupervised ADL analyses such as anomaly detection. Thus the presented algorithm and resulting features are a
first step toward an ADL analysis system with less intervention.
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