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Development of High-dimensional Body Activity Time Series Analysis Methods for
Unobtrusive Sleep Monitoring
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In this study, we worked on developing unique data analysis technology to
extract spatiotemporal patterns characterizing respiratory abnormalities during sleep from
high-dimensional time series of body pressure distribution data captured using non-intrusive
measurement. The efforts were divided into two main technological developments. One is the
development of computational methods for estimating respiratory motion and its spatial distribution
from body pressure time series, which separate blind signal sources from complex time series
involving various types of body motion. The other is the development of computational methods for
detecting abnormalities in respiratory motion waveforms, which extract respiratory motion patterns
valuable for detecting abnormal events such as sleep apnea by applying change point detection and
time series clustering methods.
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