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Reliability improvement of microwave vital signal detection and application to
the measurement of vehicle driver®s condition
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Radar reflectometers with frequency of 24 GHz authorized for outdoor use
have been developed in order to measure heart rate (HR) and heart rate variability(HRV). We have
proposed new signal processing techniques as well as system improvements such as cross-correlation
between two reflectometers and quadrature phase detection with a voltage controlled attenuator
utilized to control the reflected wave in non-static environments of a human subject. The
instantaneous HR and HRV is measured and evaluated in real time by using two types of algorithms
(template/cross-correlation method and maximum entropy method). The measurement test of driver s
state is performed using a driving simulator. The accuracy of HR and HRV indices (coefficient of
variation of peak intervals, low and high frequency components of HRV spectra) is within 1-2 %
compared with electrocardiograph (ECG). It is concluded that the present system reach the practical
use level on highway and suburban road driving.
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