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Abstract

Aimed at the different characteristics of normal and abnormal heart sounds in the time-frequency
domain, this study proposes a short-time Fourier transform (STFT)-based method combined with
manual selection method to extract the features of heart sounds in the time-frequency domain.
Firstly, the heart sound signal is preprocessed via wavelet decomposition, and the effective fre-
quency components (21.5 - 689 Hz) of heart sound are remained. Secondly, STFT-based heart
sound features are defined and extracted to character heart sound. Finally, the 1500 seconds
normal heart sounds signal from 40 healthy volunteers are analyzed to compare with several typ-
ical abnormal heart sounds. The comparative results show that the frequency width and time
width of normal sounds are distributed in 70.07 + 12.62 Hz and 109.3 + 26.2 ms, respectively.
However, the time and frequency widths distributed 168.80 + 9.95 Hz and 23.7 * 3.0 ms are cor-
responding to the sounds from patients with pulmonary stenosis.
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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. Time domain representation of normal heart sound signals
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Figure 3. Wavelet decomposition diagram
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Figure 4. Time-frequency diagram of the short-time Fourier transform
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Figure 5. Normal heart sound signals
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Figure 6. Contrast diagram of heart sound signal between normal heart sound and PS patients
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