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A Study on the Detection of the Ventricular Fibrillation based on Wavelet
Transform and Artificial Neural Network
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Abstract - In this paper, we proposed a ventricular fibrillation detection algorithm based on wavelet transform and
artificial neural network. we selected RR intervals, the 6th and 7th wavelet coefficients(D6, D7) as features for
classifying ventricular fibrillation. To evaluate the performance of the proposed algorithm, we compared the result of the
proposed algorithm with that of fuzzy inference and fuzzy-neural network. MIT-BIH Arrhythmia database, Creighton
University Venticular Tachyarrhythmia database and MIH-BIH Malignant Ventricular Arrhythmia database were used as
test and learning data. Among the algorithms, the proposed algorithm showed that the classification rate of normal and
abnormal beat was sensitivity(%) of 96.10 and predictive positive value(%) of 99.07, and that of ventricular fibrillation
was sensitivity(%) of 99.45. Finally, the proposed algorithm showed good performance compared to two other methods.
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Fig. 1 Block diagram of ventricular fibrillation detection
algorithm
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Fig. 2 Noise removal by wavelet transform
(a) ECG signal with noise (b) ECG signal with
eliminated noise (c) Spectrum before fitering (d)
Spectrum after filtering
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Fig. 3 R point detection process by wavelet transform
(@) ECG signal (b} summed signal(D2+D3)
(c) Cumulative signal and prediction period
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Fig. 4 R point detection by wavelet transform
(a) Ermor period detection (b) Peak detection by
wavelet coefficient (¢c) R point detection
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Fig. 5 Determination of interval
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(b) Variable analysis interval to be proposed in algorthm
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Fig. 6 Normal and abnormal wave classification by RR
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Table 3 Resuits of normal and abnormal wave classification using MIT-BIH arrhythmia database
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Table 4 Results of ventricular fibrillation and arrhythmia detection
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