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Electrocardiogram feature extraction based on Gaussian model

SUN Shuping, YANG Wenbo, DONG Zengqi, ZHANG Bigiang, HUANG Tingting
Nanyang Institute of Technology, Nanyang 473000, China

Abstract: A Gaussian mixture model-based electrocardiogram (ECG) feature extraction method is proposed to accurately locate
the R-peak and extract ECG features. Firstly, short time modified Hilbert transform (STMHT) algorithm is adopted to locate the
R-peak. Secondly, based on the located R-peak, 6 Gaussian functions are built to fit each ECG beat. Finally, ECG features are
extracted based on the Gaussian models. The performance of the proposed algorithm is validated using the ECG records of MIT-
BIH arrhythmia database, and the results show that the proposed method can achieve an average detection accuracy of 99.80%.
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Fig.1 Flowchart of electrocardiogram (ECG) feature extraction
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Fig.2 Original waveform of ECG signals
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Fig.3 ECG signals after baseline drift removal
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Fig.4 R—peak location of ECG signals
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Fig.5 Schematic diagram of false negative R—peak

1.1 +
+
Lo}
09} N
1
1
< o8} .
0.7}
1
0.6} !
1
1
0.5} '
.

El6 R-RiEIEHARE
Fig.6 Box—plot of R-R interval
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Fig.7 Schematic diagram of R—peak addition
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Fig.8 Schematic diagram of deleting misjudged R—peak
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Fig.9 Schematic diagram of reverse R—peak correction
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Fig.10 Flowchart of ECG feature extraction
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Tab.1 Flowchart parameters and the corresponding meaning

RQ RO =R, -0,

RS RS=[R, -5,

oS 0s=0, -5

or or=|0,-1,|
RT RT =|R -5,

H, H, = max ([ RQ,.RS,])
H, Hy = min ([RQ, . .RS, 1)
, H, = min ([RQ,_ RS, _,1)

H, = min ([ H,,H,])
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Tab.2 Gaussian model parameters

A M o

0.200 6 6.7352 0.192 8
0.954 6 6.987 6 0.079 3
0.175 6 7.198 8 0.074 8
0.192 8 54217 0.210 8
0.997 6 5.620 8 0.082 4
0.180 6 5.743 2 0.062 1
0.190 6 7.4823 0.090 4
0.865 4 7.674 9 0.079 1
0.1899 7.724 7 0.0812
0.186 5 5.8972 0.224 3
0.925 6 6.2879 0.085 4
0.176 8 6.5403 0.062 3

(5% 30iik])
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