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Estimation of sleep rhythm using the infrared images of facial area
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Abstract: It is important to evaluate the quality of sleep for health maintenance. And the evaluating quality of sleep is
also important for diagnose of mental illness. The purpose of this study is to develop a method of evaluating sleep rhythm
by image analysis without using any attachment device such as electrodes. The proposed system records near-infrared
video images, and calculate the changes in the average image brightness value of facial region. The heart rate (HR) of
subjects are estimated from the brightness value using peak of FFT spectrum. Then average and standard deviation of HR
of every 30 seconds are calculated. The HR parameters were corresponding to sleep stage determined using brain waves

and electro-oculogram.
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Fig.2 Facial area tracking

Fig 1 Experimental setup
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Fig.3 Example of sleep stage
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Fig.4 Estimation result of HR
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Fig.5 Relationship between HR parameters and sleep stage
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