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Heartbeat component extraction unit

Heartbeat component multiplication unit

Heartbeat peak extraction unit

Heart rate calculation unit

Respiration phase extraction unit

Respiration rate calculation unit

Heartbeat and respiration detection device

Radar transmission/reception device or ultrasonic wave transmission/reception device
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(57) Abstract: The purpose of the present disclosure is to improve fastness, reduce the effect of disturbance, isolate
heartbeat and respiration, prevent multiple counts, and expand detection range while also making it possible to reduce
the burden on nurses and reduce the risk of infection when heart rate and respiration rate are calculated on the basis of
a radar signal (or an ultrasonic signal) that is reflected at a body surface. According to the present disclosure, heartbeat
detection is performed by extracting a frequency component produced by heartbeat micro-vibrations over a prescribed
heartbeat observation time window, extracting amplitude peaks from the frequency component produced by the heartbeat
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micro-vibrations, and extracting one characteristic micro-vibration from a plurality of characteristic micro-vibrations for
one heartbeat. According to the present disclosure, respiration detection is performed by extracting positive and negative
frequency components produced by heartbeat micro-vibrations, performing complex multiplication on the positive and
negative frequency components, and removing a heartbeat phase change produced by the heartbeat micro-vibrations from
the positive and negative frequency components on which the complex multiplication was performed to extract a respira-
tion phase change produced by respiration micro-vibrations.
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