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Estimating and Analyzing Daily Sleep Quality Using Deep Learning with Multiple
Factors
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In this study, we developed a deep learning model to estimate the quality of
daily sleep based on sounds, enabling non-contact and easy measurement. Over a continuous four-week
period, we collected data on sleep sounds, heart rate, activity levels during the day, bedroom

temperature, humidity, and light levels, and administered surveys about sleep quality, health, and
the environment before bed and after waking. 1. 56 additional subjects in their 40s to 60s were
recruited, bringing the total to 385 participants. 2. To mitigate individual and environmental
differences in sound features, we developed a sleep evaluation method based on domain adaptation and
verified its effectiveness using our home database. 3. We proposed two types of deep learning
models capable of sleep evaluation, incorporating physical and environmental factors in addition to
sleep sounds, revealing the main factors affecting sleep for different age groups.
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