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Detection of the PVC Using the Fuzzy Inference System and
Wavelet Coefficients
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ABSTRACT : In this paper, we designed a fuzzy inference system to classify the premature
ventricular contraction(PVC) based on the wavelet coefficients. Using power spectrum analysis, we
observed that QRS of the PVC make a salient difference with that of the normal ECG at frequencies
below 10Hz. In order to discern the PVC, it is very important to select the features which well
describe the characteristics of the PVC. We chose three parameters - RR interval and two wavelet
coefficients - as features. Firstly, we detected QRS wusing the dynamic threshold method and
calculated the RR interval based on QRS position. The detected QRS was divided into several
frequency bands by using Haar wavelet. Two features were extracted from the 6th wavelet
coefficients(A6 and D6) among the several frequency bands. Finally, we designed a fuzzy inference
system for the classification of the PVC using the three features. The MIT/BIH arrhythmia database
including the PVC is used for the evaluation. The designed fuzzy inference system showed the PVC
classification ratio of 96.09% and performed better than the neural network method. We showed the

possibility that the fuzzy inference system can be used for the various ECG diagnosis.
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Fig. 1. 6th level wavelet coefficient for normal beat(T100) and PVC beat(T200,T119,T106)
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Fig. 3. The overall system block diagram of the PVC classification
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Table 1. The preformance of the PVC classification using fuzzy inference system

Record | & PVC 7/H4* | FN | F.P PVC A&E(%) QRS H&=E(%)
106 520 2 3 99.01 99.06
116 109 3 7 90.82 98.01
119 444 1 1 99.54 99.09
200 826 2 2 99.51 99.02
201 195 5 2 96.40 93.50
203 444 45 | 15 86.48 90.13
210 204 6 4 95.09 96.91
215 164 3 2 96.95 98.81
221 396 1 2 99.24 99.05
223 487 10 | 7 97.94 98.23
Total 3789 78 | 45 96.09 97.18

Table 2. The preformance of the PVC classification using neural network

Record | & PVC 74 | FN | F.P PVC A&E(%) QRS HA&=E(%)
106 520 5 5 98.07 99.06
116 109 4 6 90.82 98.01
119 444 10 | 7 96.17 99.09
200 826 10 | 14 97.09 99.02
201 195 5 4 95.38 93.50
203 444 40 | 13 88.06 90.13
210 204 9 7 92.15 96.91
215 164 3 5 95.12 98.81
221 396 5 6 97.22 99.05
223 487 9 | 10 96.09 98.23
Total 3789 100 | 77 94.61 97.18
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Fig. 5. The comparison of performance by fuzzy inference system and neural network
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