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A Study on Labeling Algorithm of ECG Signal using Fuzzy Clustering
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Abstract

. This paper describes an ECG signal labeling algorithm based on fuzzy clustering, which is very

useful to the automated ECG diagnosis. The existing labeling method compares the crosscorrelations of each wave
forms using [F-THEN binary logic, which tends to recognize the same wave forms as different things when the
wave forms have a little morphological variation. To prevent this error, we have proposed an ECG signal labeling
algorithm using fuzzy clustering. The center and the membership function of a cluster is calculated by a cluster
validity function. The dominant cluster type is determined by RR interval, and the representative beat of each
cluster is determined by MF (Membership Function). The problem of IF-THEN binary logic is solved by
FCM(Fuzzy C-Means). The MF and the result of FCM can be effectively used in the automated fuzzy inference

-ECG diagnosis.
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Fig. 1. The basic wave components of electro-
cardiogram.
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Fig. 2. ECG signal and the portrait on the phase
space.
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Fig. 3. ECG signal and displacement of portrait
on phase space.
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Fig. 4. Flow chart of the decision of local ext-
rema.
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Table 2. Validity function Vxs of SET3 #28 ECG

data.
29289 & | Fe-M @715 U 4¥E V|
2 0.13650875 0.08586104
3 0.00527815 0.00279100
4 0.00339136 0.09035113
5 0.00210896 0.44298357

E 3. SET3 #28 AAE 4z 9 Z+ Z2gd)
& MF.

Table 3. Membership functions of each clusters
of set3 #28 ECG signal.

] 1 2 3 4 5 6 7 8 9

1 0.9994{0.994410.0063 { 0.9804)0.9996 | 0.9965 0.0046 | 0.0000| 0.9993 | 0.9994

2 0.0003[0.0035|0.9913 | 0.0104]0.00020.0021 | 0.9927 {0.0000} 0.0004 1 0.0004

3 0.000210.0022 | 0.0034 | 0.00920.00020.0014 {0.0028 | 1.0000| 0.0003|0.0003
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b3 4, SET3 #117 AAR Az U AYz

Vxs.
Table 4. Validity function Vxs of SET3 #117 ECG

data.

| g2&EHe £ Fe-M #3713k U A= Vi

2 0.08697301 0.02004879

3 0.00493356 0.00716284
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5 0.00456972 8.44169752
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