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The non-contact heartbeat measurement of car occupant by microwave
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Fig.1 Electrocardiogram(ECG)
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HR : heart rate 012 (bpm)
RRI : RR interval RRI# & (ms)
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Fig.2 heartbeat measurement by microwave
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Fig.3 Doppler output
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Fig.4 ECG power spectrum
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Fig.5 Doppler output power spectrum(chest)

0 0.25 0.75 1
frequency(Hz)

amplitude(x 107%)
O = N w s

125 1.5

Fig.6 Doppler output power spectrum(back)
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Table.1 Heart rate

Volunteer ECG Doppler
(age) (contact) | chest | back
A(23) 59.3 59.6 | 59.0
B(22) 74.9 69.6 | 81.6
Cc(22) 80.7 81.8| 179.2
D(22) 69.0 67.5 70.6
E(21) 67.3 67.9| 66.8
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Table.2 Filter condition

type FIR
tap 21
high pass cut off 0.09
low 0.12
band pass cut off -
high 0.40
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Table.3 RSA
subject ECG Doppler
chest back

A(23) 11.58 | 11.61| 11.59
B(22) 11.11 | 11.27| 10.92
C(22) 10.96 | 10.94| 10.98
D(22) 11.28 | 11.32| 11.23
E@21) 11.33 | 11.31| 11.34
AVERAGE 11.25| 11.29| 11.21
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