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A Study on Posture Dependence and Measurement Distance in Non-Contact Vital Sensing
Using Millimeter Wave Rader
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Abstract: Millimeter-wave radar is a promising modality for contactless vital-sign monitoring in sleep environments because it operates
through clothing and in darkness. In this paper, we investigate how sleep-like body motions specifically change in torso orientation
and radar chest distance degrade respiratory waveform quality, with the aim of identifying an optimal measurement setup for future
system design. Using a 79GHz radar, we measured respiration at multiple distances and body angles. As a result, although the amplitude
on the side of the body was smaller compared to the front and the impact of arm movement on the waveform increased, we were able
to measure the respiratory waveform. Next, we demonstrated that respiratory waveforms could also be measured from the back,
enabling stable measurement over a wider range compared to the front. Furthermore, considering that amplitude decreases within a
range of 70° to 90° from the front and the impact of arm movement, it is shown that the optimal measurement distance is between

80 cm and 1.4 m, where noise interference is minimized.
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