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Abstract

In view of the complex characteristics of the third heart sound (53) in the frequency-domain, this
study employs a power spectrum density (PSD)-based frequency features extraction method to
evaluate the characteristics of the $3 and to discriminate normal from abnormal 53. The stages
corresponding to this study are arranged as follows: 1) The heart sound is firstly collected via an
electronic stethoscope and is preprocessed based on wavelet decomposition to eliminate the
background noise and retain the effective signal. 2) The PSD-based power spectrum is generated
for the artificially selected $3. And then, an envelope for the power spectrum is based to extract
the frequency features over a given threshold value (Thv) line. 3) By comparatively analyzing the
normal $3 and abnormal $3 from the patient with mitral regurgitation heart disease, the statistical
results expressed as Thv-Frequency range (mean * standard deviation) Hz show that the features
of normal S3 are distributed in 0.2 - (56.0832 * 6.3373) Hz, 0.8 - (21.0824 * 2.2393) Hz, while
those of abnormal $3 are in 0.2 - (126.7094 + 27.0634) Hz, 0.8 - (64.7820 + 11.6584) Hz.
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Figure 1. The main cause of death in rural and urban residents in China in 2016
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Figure 2. Heart sound frequency analysis flow chart
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Figure 3. Heart sound signal data acquisition example diagram
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Figure 4. Heart sound signal noise reduction effect diagram
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Figure 5. Heart sound signal extraction diagram
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Figure 6. Third heart tone threshold frequency
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Figure 7. Third heart tone threshold frequency profile
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