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Pulse-Coded Train and QRS Feature Extraction
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Abstract

This paper proposes a method called linear
prediction (a high performant technique in digital speech
processing) for analyzing digital ECG signals. There are
several significant properties indicating that ECG
signals have an important feature in the residual error
signal obtained after processing by Durbin's linear
prediction algorithm. The ECG signal classification puts
an emphasis on the residual error signal. For each ECG's
QRS complex, the feature for recognition is obtained from
a nontinear transformation which transforms every
residual error signal to set of three states pulse-cord
train relative to the original ECG signal., The pulse-cord
train has the advantage of easy implementation in digital
hardware circuits to achive automated ECG diagnosis. The
algorithm performs very well feature extraction in
arrythmia detection, Using this method, our studies
indicate that the PVC {premature ventricular contration)
detection has a at least 90 percent sensityvity for
arrythmia data,
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Fig. 1 Pth order linear predictive mechanization
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Table t The results of linear coefficients
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Subject! coefficients coefficients coefficients
case 1 {a(0)=1.0 a(0)= 1.0 a(0)= 1.0

a(l)= -1.78792 | a(1)= -1,75323| a(1)= -1, 75421

a(2)= 0.79121 a(2)= 0.74017 | a(2)= 0.73787

a(3)= 0.03277 | a(3)= 0.03982

a(4)= -0,00311
case 2 {a(0)= 1,0 a(0)= 1.0 a(0)= 1.0

a(l)= -1.77392 | a(1)= -1.77456{ a(1)= -1, 77651

a(2)= 0, 75862 a(2)= 0.75645 | a{2)= 0.75870

a(3)= 0.01288

a(3)= 0,05644
a(4)= -0,02211
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Table 2 An Evaluation of PVC detection in subjects

Subject Total PVC PVC detection Total failed

No, ——————— detection(FN+FP)
P N FP
Contar Clipping Tramsfernation 1 6 6 0 1 1
arter case 10 arter case 2 g g g ? (1) g
4 11 9 0 0 0
____’m R I 5 15 M1 1 2
Total 46 42 2 3 5
91 % 10 %
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Fig. 6 Pulse-code train generated by center-clipping
transformation
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