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A method of recognizing abnormal heart sound

using CNN-LSTM network
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Figure 1 Couse-specific Mortality in Japan
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Figure 2 Spectrogram Image Data of Normal Heart Sound
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Laver Kernel Outputs  Function

input Ix25%25

convl 3x3 Ix25%32 reln

conv2 33 3Ix25%32 reln

pooll 2%2 2x13x32 max dropout (ratic = 0.3)
conv3 3x3 2x13x64 reln

convd 3x3 2x13x64 reln

pool2 2x2 1xTx64 max dropout (ratio = 0.3)
convs 3x3 1x7x128 reln

convh 3x3 1x7x128 relu

pool3 2x2 1x4x128 max dropout (ratio = 0.3)
flatten 512
densel 512 reln dropout (ratio = 0.3)
dense2 2 softmax
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1 9925 0.0334
2 99 62 0.0070
3 96.60 0.0791
4 98.11 0.1029
5 99 62 0.0177
i 96.98 0.1078
7 99.62 0.0136
8 97.74 0.1148
3 99.62 0.0232
10 98.87 0.0342
FE 98.60 0.0534
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dense 3x2 softmax
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Figure 8 Model accuracy (Dataset 1)
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Figure 9 Model loss (Dataset 1)
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Table 7 Accuracy and loss for each Dataset

F—htwb  |[@EEIE [%]|EEE
1 96.23 0.5573
2 96.23 0.4833
3 03 49 0.0964
4 96.23 0.3531
5 96.23 0.2725
6 95 47 0.5401
7 94.72 0.3398
8 96.23 0.3709
5 96.23 0.3486
10 96.23 0.4585
F19{E 96.23 0.3821
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