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Optimum heart sound signal selection based on the similarity of power spectral density
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Abstract: Heart sound (HS) diagnosis is affected by interference noise mixed in the process of HS recording. HS signal
segments with less interference are often selected manually for subsequent analysis at present. A novel method for
automatically selecting the optimum HS signal with minimum interference and maximum stability from the collected HS
signal is presented. The cardiac cycles of 25 healthy children and 119 children with congenital heart disease are located using
discrete wavelet transform combined with Hadamard product. Quality index is calculated according to the cycle stability and
power spectral density similarity of cardiac cycle signal, and the 3 consecutive cardiac cycle signals with maximum quality
index are taken as the optimum HS signal. The success rate and effectiveness of signal selection are evaluated by the
cardiologist through audio playback. The results show that the success rate of optimum HS signal selection is 95.83%, and
that the selected signal contains the typical auscultation characteristics of the corresponding diseases. In conclusion, the
proposed method has good performance and executes the HS signal selection automatically, providing a reference for the
fully automatic analysis of HS signal.

Keywords: optimum heart sound signal; automated heart sound selection; quality index; wavelet transform; power spectral

density similarity
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Figure 1 Block diagram of decomposition and recombination
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Figure 2 Heart sound signal positioning
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Figure 3 Candidate heart sound signal segment
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Table 1 Quality index of candidate signal segment

2H SR
FLaury 3T 0.9984,0.9982, 0.9994
QP 0.9987
1y 11y 11y 0.3444,03311,0.3245
QT 0.999 1
QI 0.9989

AL E 52

02 04 06 08 10 12 14 16 18 20
x 10*

1 8 s e
1.0 H‘Tt{f‘b H 1n7‘
0.5r b
[
E ]
=
~0.5¢F |
-1.0 . . . .
0 500 1000 1500 2000 2500

t/ms
4 RELCERES

Figure 4 Optimum heart sound signal
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