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Development of tools for evaluation of sleep disturbance caused by environmental
noise using Photoplethysmography
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We investigated a method for evaluating the effects of environmental noise
on sleep using a photoplethysmography (PPG) and a portable electrocardiograph (ECG). The
participants undergoing polysomnography (PSG) were asked to sleep overnight wearing PPG and ECG. As
a result, the sleep stages estimated by PSG were in moderate agreement with PPG, and those estimated

by machine learning with feature values derived from heart rate variability obtained by ECG were in
very good agreement with those by PSG.

Next, 29 people living near Kadena Airfield were asked to live with PPG, and data on their sleep
stages were obtained for one month, and the relationships between noise exposure and sleep stage
changes were analyzed.
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