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Wireless Heart-beat Sensing Technology using Millimeter-wave Radar
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Abstract

We have successfully achieved accurate wireless sensing of heartbeats and inter-beat intervals using our original millimeter-wave
spread-spectrum radar technology and a signal processing algorithm. The radar remotely detects minute movements of the surface of
human skin caused by respiration and heartbeats. The algorithm extracts heartbeat components separately from respiration and other
movements, and estimates inter-beat intervals as well as an average heart rate with almost the same accuracy as that of
electrocardiography, by exploiting feature points of a radar waveform. This new technology enables casual sensing of heartbeats on a
steady basis. It can detect inter-beat intervals accurately so that we can estimate autonomic nerve conditions in an unobtrusive manner

in people’s daily life.
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Fig. 1 Concept of the spread spectrum radar
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Table 1 Summary of radar systems
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Fig. 2 Block diagram of the spread spectrum radar
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Fig. 3 Photo of the spread spectrum radar prototype
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Table 2  Specifications of the radar prototype
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Fig. 4 Simultaneous measurement with radar and ECG
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Fig. 5 Removal of respiration with simple HPF
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Fig. 6 Inter-beat interval detected with ECG and radar
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