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Respiratory and heartbeat separation algorithm
based on improved HMLD with harmonic notch filter

WANG Xinkun, CAO Le, ZHANG Wenyan

(School of Electrical and Electronic Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Aiming at the problem of low extraction accuracy of respiratory harmonic and heartbeat signal in the detection of vital
signs signal of millimeter wave radar, a respiratory heartbeat separation method based on improved harmonic multiple cycle detection
(HMLD) based on harmonic notch filter is proposed. Firstly, a single channel millimeter wave radar signal acquisition system was
designed to collect the human thoracic radar echo signal, and preprocess the phase signal extraction, phase unwrapping and filtering
to extract the thoracic micro motion signal; Then the respiratory fundamental frequency and higher harmonic frequency were
extracted by HMLD method, and the respiratory harmonic is eliminated by notch filter; Finally, the heartbeat fundamental frequency
was extracted according to the HMLD method, and the error rate of the extracted heartbeat frequency was less than 11.5%.
Compared with the extraction results of variable empirical mode decomposition ( VMD) , the heartbeat signal —to—noise ratio is
increased by 2.66db on average. The experimental results showed that the improved HMLD method based on a harmonic notch filter
can effectively separate respiratory and heartbeat.
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Fig. 1 Flow chart of preprocessing algorithm
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Fig. 2 Thoracic micro motion signal extraction and filtered waveform
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Fig. 3 Flow chart of improved HMLD algorithm based on harmonic notch filter
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