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Drowsiness management combining various physiological signals and sensory
stimuli
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We could detect drowsiness in 3-level (awake/weak drowsiness/strong
drowsiness, evaluated by Karolinska sleepiness scale (KSS)) with an electroencephalogram (EEG),
heart rate variability (HRV) or gaze/blink time. Also, we developed a recurrent support vector
regression model and made it possible to estimate 9-level drowsiness using EEG. Further, we could
predict drowsiness of 30 seconds ahead from EEG of 5 minutes ago. On the other hand, drowsiness
reduction/awakening maintenance due to 4 or 64% grapefruit or lavender scent stimulation was
observed in KSS, EEG, and HRV. From the above, the possibility to manage the awakening effect on
drowsiness by changing type or concentration of olfactory stimulation, and to monitor it by EEG or
HRV analysis was suggested.
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