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Optimization analysis of noise reduction in heart sound
based on wavelet shrinkage
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Abstract: A denoising scheme based on wavelet shrinkage technique is proposed to remove the noise in the heart sound signal. Firstly,
the characteristics of heart sound signal frequency were analyzed and Haar, Daubechies, Symlets and Coiflets orthogonal wavelets were
studied for contrast in accordance with the principle of frequency band similarity matching. Based on the statistical results, Coif5S wavelet
was chosen for the decomposition and reconstruction of heart sound signal. Besides, a smooth and continuous adaptive elastic threshold
function was designed for wavelet shrinkage, which can overcome the problem of discontinuous hard threshold function. The noise
reduction effects were compared under four threshold rules. The simulation results show that, when the SNR is less than 50 dB, the
optimization scheme with Heursure threshold rule can retain sufficient heart sound detail information, while effectively removing noise.
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Table 1 Four wavelets corresponding different
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Table 3 Comparison of the threshold variance

levels of energy value under 50 dB ( x107%)
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Fig.2 Variance sum of four wavelets corresponding

hierarchical energy
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Table 2 Comparison of the threshold variance

value under 10 dB (x107%)

Minimaxi Sqtwolog Heursure Rigrsure

1 3.809 90 6.185 10 0.992 10 1.199 10
2 2.700 20 4.303 90 0.685 28 0.827 71
3 3.162 60 5.026 50 0.784 63 0.857 50
4 0.996 18 1.554 50 0.241 63 0.250 09
5 0.529 47 0.716 58 0.207 07 0.198 60
6 0.505 41 0.688 63 0.157 23 0.157 29
7 1.404 80 0.215 55 0.370 17 0.364 62
8 3.809 90 6.185 10 0.992 10 1.199 10
9 2.700 20 4.303 90 0.685 28 0.827 71
10 3.162 60 5.026 50 0.784 63 0.857 50

Fig.3 Heursure noise reduction effect under different SNR
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