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Estimating Babies’ Awakening-time at Night Improving Childcare Support
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Abstract: Recently, a childcare environment has been changing due to increase in the number of nuclear family. Therefore, mothers
have to take care their child by only themselves. We focused on a babies crying at night. We believe it is possible to estimate a baby's
crying and awakening-time at night by changing his/her sleep rhythm. We propose a method of reducing a mother's stress by informing
her of her baby's sleeping rhythm and awakening-time at night. We tried to estimate babies’ awakening-times and sleep rhythms at night
by using sensors. We conducted three experiments to detect babies' sleep rhythms through the cooperation of young parents. We
confirmed the presence of body movements, awakening and crying at night by using video and the sensor-mat data. We analyzed the
data and detected breathing rates, heart rates and body movements by fast Fourier transform and digital filtering. We also classified
active and quiet sleep based on body movements. This study showed that a baby's sleeping condition at night could be evaluated by
detecting the breathing, heart rate and body movements. We were able to detect babies’ breathing rates with or without body
movements; however, their breathing rates did not change before or after the awakening. We estimated the babies’ awakening-times

after a few sleep cycles, which shortened sleep just before awakening.
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