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Abstract —This study proposes a simple and reliable
method, termed the Fuzzy C-Means method (FCMM) for
classifying the heartbeat cases from electrocardiogram
(ECG) signals. The FCMM can accurately classify and
distinguish the difference between normal heartbeats and
abnormal heartbeats. Classifying the heartbeat cases
from ECG signals consists of four main procedures: (i)
QRS extraction stage for detecting QRS waveform using
the Difference Operation Method; (ii) qualitative features
stage for qualitative feature selection on ECG signals; (iii)

Procedure-FCM is used to compute the cluster center for
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each class; and (iv) Procedure-HCD is used to determine
the heartbeat case for the patient. The available ECG
records in the MIT-BIH arrhythmia database are utilized
to illustrate the effectiveness of the proposed method.
Experimental results show that the total classification
accuracy was approximately 93.78%.
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NORM LBBB  RBBB  VPC  APC
Se (%) 95.06 91.03 90.50 9263  93.77
FCMM PPV (%) 97.79 91.96 89.95 82.89  80.22
TCA (%) 93.78
Se (%) 94.80 58.10 88.50 88.80 7450
Knn PPV (%) 98.09 74.36 78.86 5479  78.49
TCA (%) -
Se (%) 94.23 64.26 75.93 8530  65.16
FL PPV (%) 94.33 63.93 90.24 58.78  93.10
Knn-NN TCA (%) --
[11] Se (%) 88.84 85.56 81.38 70.96  80.52
DA PPV (%) 97.81 44.76 76.28 68.65  96.78
TCA (%) -
Se (%) 86.54 64.94 58.59 8598  62.82
NN PPV (%) 95.57 54.32 57.32 4830  64.84
TCA (%) -
DWT  Se (%) 93.2 39.1 78.4 86.5 63.0
PPV (%) 86.0 72.2 73.9 54.5 96.3
RCE Network TCA (%) 60.0
[6] DFT Se (%) 86.3 60.8 47.0 77.6 85.0
PPV (%) 73.1 38.0 73.6 60.6 92.2
TCA (%) 50.1
DWT  Se (%) 100 94.6 98.6 91.3 100
PPV (%) 96.7 91.0 94.2 935 98.0
InS Network TCA (%) 95.7
[6] DFT Se (%) 77.3 78.0 82.0 66.6 94.6
PPV (%) 74.3 70.4 70.2 75.7 83.5
TCA (%) 8.2
DWT  Se (%) 100 48.0 74.6 98.6 99.3
PPV (%) 92.6 96.0 99.1 81.3 78.8
MLP Network TCA (%) 87.6
(6] DFT  Se (%) 89.3 81.3 88.6 920 960
PPV (%) 93.7 77.2 73.4 76.2 91.3

TCA (%) 84.7
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