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Doppler Radar System for Noncontact Bio—-signal measurement
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Abstract - In this paper, the 24GHz doppler radar system consisting of the doppler radar module and a baseband
module were designed to detect heartbeat and respiration signal without direct skin contact. A bio-radar system emits
continuous RF signal of 24GHz toward human chest, and then detects the reflected signal so as to investigate
cardiopulmonary activities. The heartbeat and respiration signals acquired from quadrature signal of the doppler radar
system are applied to the pre-processing circuit, amplification circuit, and the offset circuit of the baseband module. ECG
(electrocardiogram) and reference respiration signals are measured simultaneously to evaluate the doppler radar system.
As a result, the respiration signal of doppler radar signal is detected to lm without complex digital signal processing.

The sensitivity and

calculated from 1/Q respiration signal were 98.29+1.79%, 97.11+2.75%, respectively, and positive

predictivity were 98.11+1.45%, 92.21+£10.92%, respectively. The sensitivity and positive predictivity calculated from phase
and magnitude of the doppler radar were 95.17+5.33%, 94.99+543%, respectively. In this paper, we confirmed that
noncontact real-time heartbeat and respiration detection using the doppler radar system has the possibility and limitation.
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