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Development of the Earphone-type Smart Monitor for Healthcare
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Heat stroke occurs because of high external temperatures or excessive
physical exertion. The core body temperature (CBT) and heart rate (HR) monitoring using earphone in
daily life can be one of the precautions to reduce the risk of heat stroke. Therefore, we developed
the practical earphone system for measurable of ear-canal temperature and photoplethysmogram(PPG).
First aim is to investigate the new calibration method for calculating CBT using ear-canal
temperature. The calibration method based on the dual-heat-flux was derived from the surface
temperature in ear-canal and temperature difference between space and surface in ear-canal as well
as the ambient temperature of near ear using the developed earphone. Second aim is to investigate
the suitable photodetector for high precision detection of HR derived from ear PPG using green light

during motion. The signal to noise ratio and amplitude of PPG measured by difference sensitive area

and sensitivity of photodetector were compared.
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