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Abstract

In this research, a method based on principal component analysis (PCA) is proposed for using the
optimal dimensional features to describe the distribution of heart sound characteristics in differ-
ent kinds of heart diseases. This study is described in three stages. In stage 1, heart sound signal is
collected via 3M-3200 electronic stethoscope and preprocessed based on wavelet transform. In
stage 2, the power spectrum density combined with threshold method is proposed to define the
cardiac sound 7-dimensional feature. In stage 3, based on principal component selection criteria
combined with scatter plot distribution results, the final heart sound is determined to be a
2-dimensional feature representing 96.1% information of 7-dimensional feature. The results of
the research on the typical heart diseases indicate that there are obviously differences in the dis-
tribution of the heart sound features among different kinds of heart diseases.
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Figure 1. Proportion of death among rural and urban residents in China in 2015
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Figure 2. Collection of heart sounds examples and stethoscope physical chart
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Figure 3. An example of noise reduction of mitral regurgitation signal
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Figure 4. Frequency domain feature extraction
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Figure 5. Characteristic statistical chart (u + o)
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Table 1. Principal component analysis

=1L ERTRY

REAE 0.2 0.3 0.4 0.5 0.6 0.7 0.8
1 0.4890 0.7652 0.3766 —0.1809 -0.0150 0.0239 -0.0003
2 0.4588 0.0849 —0.4521 0.5842 0.3469 —0.3469 -0.0102
3 0.4125 -0.1069 -0.3721 0.0095 -0.3317 0.7082 -0.2616
4 0.3759 -0.2311 —0.1744 -0.3288 0.3046 -0.2155 0.7263
5 0.3333 -0.3239 0.0360 -0.4515 -0.0161 -0.4516 -0.6121
6 0.2754 -0.3636 0.3277 -0.1237 0.7161 0.3570 0.1706
7 0.2282 —0.3245 0.6134 0.5465 ~0.4045 -0.0618 -0.0147
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Table 2. Eigenvalue and its cumulative contribution rate
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Figure 6. Principal component analysis results
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