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ABSTRACT

Ischemic Heart Disease (IHD) is a major cause of death. Early detection of
IHD with an accurate and quick diagnosis is important for reducing the mortality rate.
Magnetocardiogram (MCGQG) is a tool for detecting electro-physiological activity of the
myocardium. MCG is a fully non-contact method, which avoids the problems of skin-
electrode contact in the Electrocardiogram (ECG) method. However, the interpretation
of MCG recordings is time-consuming and requires an expert. Therefore, we propose
the use of machine learning for identification of IHD patients. In an automatic
classification system, the back-propagation neural network (BPNN), the Bayesian
neural network (BNN), the probabilistic neural network (PNN) and the support vector
machine (SVM) were applied to develop classification models for identifying IHD
patients.

MCG data are acquired by sequential measurement, above the torso, of the
magnetic field emitted by the myocardium using a J-T interval of 125 cases. The
training and validation data of 74 cases used 10-fold cross-validation methods to
optimize support vector machine and neural network parameters. The predictive
performance was obtained by prediction on testing data of 51 cases and performance
comparison was decided on three parameters (accuracy, sensitivity, and specificity),
and area under the receiver operating characteristic (ROC) curve.

The results demonstrated that the BPNN and BNN have the same highest
accuracy of 78.43%, but the decision threshold of BPNN is -0.2774, and the area of
ROC curve is 0.90596. While the decision threshold and the area of ROC curve of
BNN are 0.0470 and 0.84953, respectively. Therefore, the BPNN model is the best
classification model. The BNN is the best with 96.65% sensitivity, and the radial basis
function (RBF) kernel SVM came out to be the best with 86.36% specificity.
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