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Detection of an Unusual Day for the Elderly Living Alone Using the Classification
of Movement Pattern
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Abstract

Although there are many health monitoring systems for the elderly living alone using infrared sensors,
little research has been done to analyze statistically the data measured by the infrared sensors. We
propose a new algorithm for detecting unusual days (which show different movement patterns than usual
days). Detection of unusual days is performed by finding an independent movement that is isolated from
a cluster of movement patterns that were classified into several groups that depend upon their movement
patterns using cluster analysis calculation. We have done some series of computer simulations using our
algorithm to our measured data for three subjects. As a result, we can detect several unusual days, for
instance, days going out for a long time, days staying out, and days having a visitor. Although our
simulation data did not contain movement patterns that showed health problems, we certified that our
algorithm can detect unusual days which show different movement patterns than usual days. Therefore,

we can estimate that our algorithm is useful to detect changes in health conditions.
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