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STMHT-based heart sound segmentation
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Abstract: When using heart sound analysis to diagnose heart diseases, the locations and extractions of the first heart sound
(S1) and the second heart sound (S2) are primary task. Herein a heart sound segmentation method based on short-time
modified Hilbert transform (STMHT) is proposed for separately extracting S1 and S2. The study is arranged as the following
3 stages. Wavelet decomposition is firstly employed to preprocess heart sound signals and remain the efficient component of
heart sound signals (21.5-689.0 Hz), and then the envelope for heart sound signals is extracted using Viola integral waveform.
Finally, S1 and S2 are automatically located and extracted by STMHT algorithm. The performance is evaluated by 30 cases
of heart sound signals, and the results show that the accuracy of the S1 and S2 extraction is up to 97.37% , which is higher
than that obtained by other methods.
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Tab.1 Power parameters of 3M—-3200 electronic stethoscope
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Fig.1 Signal sample of heart sound
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Fig.2 Envelope extraction of heart sound
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Tab.2 Performance evaluation of heart sound extraction based on STMHT algorithm

NM(780 S) 0 0 100 0 0 100 0 0 100 100

V SD(1290S) 3 5 92 2 3 95 2 4 94 95

FEAR1(30S) 0 0 100 0 0 100 0 0 100 100

FEA3(30S) 0 0 100 0 0 100 0 0 100 100

FEAS(30S) 0 0 100 0 0 100 0 0 100 100

FA7(308) 0 0 100 0 0 100 0 0 100 100

FEA9(30S) 0 0 100 0 0 100 0 0 100 100

FEA11(30S) 0 0 100 0 0 100 0 0 100 100

FEA13(30S) 0 0 100 0 0 100 0 0 100 100

FEA15(30°S) 0 0 100 0 0 100 0 0 100 100

FEAR17(30S) 0 0 100 0 0 100 0 0 100 100
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FEA21(30°S) 0 0 100 0 0 100 0 0 100 100

FEA423(30 S) 0 0 100 0 0 100 0 0 100 100

FEA25(30 S) 0 0 100 0 0 100 0 0 100 100
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