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Realization of Multi-Person Respiratory Rate
Measurement using Time-series Clustering with
Millimeter-Wave Radar

MATSUURA Keiki, KAWAKAMI Riho, TANIMOTO Yudai and SAITO Keisuke

In various fields, including medical and health management, the demand for vital sensing technology is increasing
due to the proliferation of related services. One of them, millimeter-wave radar, is seen as a promising technology
that can simultaneously measure the vital signs of multiple people in a non-contact manner with the body. The
detection of multiple targets in millimeter-wave radar is generally performed by clustering based on the intensity
information of spatially separated reflected waves, which is generated as input from point clouds. By analyzing
the reflected waves of each subject identified as a result, vital signs such as respiration rate and heart rate can be
determined. However, millimeter-wave radar tends to be at a disadvantage in terms of angular resolution
compared to optical sensors due to the constraint of the number of antennas, and there are cases where detection
becomes difficult when the distance between the subjects to be measured is close.

In this paper, we propose a time-series clustering method to detect the respiration rate of multiple people based
on the trend information generated by creating a respiration rate time trend map that captures the time variation of
the respiration rate observed in space from the spatial reflection distribution of millimeter-wave radar. We
conducted an experiment to simultaneously measure the respiration rate of multiple people, and confirmed that we
can detect the respiration rate even in situations where the distance between subjects is close or the respiration
rate matches instantaneously, achieving a significant performance improvement of 93% compared to the detection
rate of 51% of existing methods.

Contact : MATSUURA Keiki keiki.matsuura@omron.com
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