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Abstract

Activity recognition is one of the most important prerequisites for smart
home applications. It is a challenging topic due to the high requirements
for reliable data acquisition and efficient data analysis. Besides, the hetero-
geneous layouts of smart homes, the number of residents and varied human
behavioral patterns also aggravate the complexity of recognition. There-
fore, most human activity recognition systems are based on an unrealistic
assumption that there is only one resident performing activities. In this
paper, we investigate the issue of multi-resident activity recognition and pro-
pose a knowledge-driven solution on the basis of formal concept analysis
(FCA) to identify human activities from non-intrusive sensor data. We ex-
tract the ontological correlations among sequential behavioral patterns. At
the same time, these correlations are well organized in a graphical knowledge
base, without intervention from domain experts. We propose an incremen-
tal lattice search strategy in order to retrieve the best inference given a few
sensor events. Compared with other conventional probabilistic methods, our
solution outperforms on the CASAS multi-resident benchmark dataset. Fur-
thermore, we open up a promising solution of sequential pattern mining to
discover the ontological features of temporal and sequential sensor data.
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