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Abstract

Identification of the first and second heart sounds (S1 and S2, respectively) are important and the most fundamental methods
for cardiovascular disease prevention and early diagnosis. Although various conventional methods have been proposed for this
purpose, the invasive method is difficult to use in daily life, and the method using a single channel has an issue in which accuracy
needs to be improved. This paper proposes the dual deterministic model based on blood vessel transit time (VTT) by using multi-
modal signals (PPG and PCG). To evaluate the performance of the proposed model, a total of twenty healthy subjects participated
in the experiments for PCG and PPG data collection. As a result, the average accuracy of applying the proposed method to the
database showed robust performances of 99.4% in S1 identification and 98.6% in S2 identification.
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VTT based algorithm
Sub HR S1 S2
No. | [bpm] | Value Acc. Value Acc.
[EA] [%] [EA] [%]
1 70 70 100 69 98.6
2 68 67 98.5 65 95.6
3 72 71 98.6 71 98.6
4 76 76 100 76 100
5 70 70 100 70 100
6 67 67 100 66 98.5
7 73 73 100 72 98.6
8 69 68 98.6 68 98.6
9 67 67 100 67 100
10 68 68 100 67 98.5
11 73 73 100 71 97.3
12 70 70 100 68 97.1
13 70 70 100 70 100
14 68 68 100 68 100
15 76 75 98.7 75 98.7
16 73 72 98.6 72 98.6
17 70 70 100 68 97.1
18 70 70 100 70 100
19 68 66 97.1 66 97.06
20 73 72 98.6 72 98.63
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