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Abstract

To express the diagnosis information for combined heart diseases by diagnosing heart sound, this
study proposes a Gaussian mixture model (GMM)-based classification method combined with the
probability diagnostic results to diagnose heart diseases. This paper is organized as follows. Firstly,
heart sound is collected using an electronic stethoscope. And then, wavelet decomposition is em-
ployed to preprocess the heart sound signal and retain the effective components of the heart sound
signal, and the power spectrum density method combined with threshold line method is proposed to
extract the features for the heart sound signal in the frequency-domain. Finally, the optimal GMM is
determined based on the highest accuracy, and the posterior probabilities are proposed to express
the diagnostic results. The performance evaluation is verified by the 2560 seconds sounds, and the
research results show that the sounds with complex heart diseases can be directly recognized using
the different probabilities to describe which kind of heart disease it belongs to.
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Figure 1. The main causes of death in rural and urban China in 2016
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Figure 2. Study flow chart of Gaussian mixture model-based heart sounds classification analysis
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Figure 3. Schematic diagram of heart sound structure
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Figure 4. Sample diagram of collected heart sound signals
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Figure 5. Wavelet decomposition parameter diagram
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Figure 6. Contrast diagram of heart sound signal before and after pretreatment
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Figure 7. Gaussian image
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Figure 8. Mixed Gaussian function image
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Figure 11. The result graph of optimal selection of accuracy
11. BERIMEIERE

3.3. UEREAFEH RO ZToRER

Wik 12(A) B, AR5 3 Bl (s ke as 89 B A1 56 1. 8 K 111 41) 3t 256 41 2560
OB HEAT I 70 T RS B A L3R B el 3 e WA AL 20 & VR A BUr i Y, o7 3 iR A iy 4 2%
%, N AN EAEESOEEIE M OEE SRR AT ZE 0T, R g 2 iR,

A
- (A - Class 1 b c
8 ' Class 2 ®) (©)
- Class 3 25%
6 CDCluster
B8 Sample 1
| ; Sinees
ample
© Sample4  68%
2,
N
0_
(d) 17% () 8%
2
-4
6L
0,
> 83% 92%

8 6 4 -2 0 2 4 6
Figure 12. Heart sound signal recognition and classification results9+
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