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Method of coronary heart disease recognition based on pulse transit time variability
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Abstract: A coronary heart disease recognition method based on pulse transit time variability (PTTV) was proposed to
improve the accuracy of coronary heart disease recognition. The mean value, standard deviation and other time domain
characteristics, Poincaré scatter plot features and information entropy characteristics of the PTTV signal extracted using
synchronous electrocardiogram and pulse signals were calculated. Based on the principal component analysis of the above-
mentioned characteristic parameters, 7 groups of principal components were selected as the comprehensive characteristics
of PTTV signals for the recognition and classification of coronary heart disease. The experimental results showed that the
recognition accuracy of coronary heart disease based on the comprehensive characteristics of PTTV signal was 98.77%,
which indicated the PTTV-based coronary heart disease recognition method may become a method for the early-diagnosis
of coronary artery disease.
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Fig.1 Schematic diagram of PTT extraction
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Tab.1 Selected principal component variance contribution rate

PCA PC1

PC3 PC4 PCs PC6 PC7

Variance contribution rate 0.5288  0.163 3

Cumulative variance contribution rate  0.528 8  0.692 1

0.0996 0.0694 0.0553 0.0327 0.0193

0.7917 08611 09164 09491 0.968 4

PCA: Principle component analysis
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Tab.2 Classification precision rate (%)

Method Max Min Mean+SD
BP 62.75 45.00 56.43+5.57
GRNN 66.25 60.50 65.08+2.52
RBF 99.75 98.25 98.77+1.27
PNN 99.25 98.00 98.17+1.36
SVM 97.50 92.00 96.00+1.66

BP: Back propagation neural network; GRNN: Generalized
regression neural network; RBF: Radial basis function neural
network; PNN: Probabilistic neural network; SVM: Support

vector machine
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Tab.3 Recognition correct rate (%)

Method Max Min Mean+SD
BP 76.00 45.00 61.75+2.63
GRNN 61.00 49.00 54.70+4.10
RBF 99.50 98.50 99.20+0.26
PNN 99.00 96.50 97.85+3.20
SVM 99.00 95.00 97.17+1.72
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