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Abstract

An algorithm using topological mapping has been
developed for a real-time detection of the QRS
complexes of ECG signals. As a measurement of
QRS complex energy, we used topological mapping
from one dimensional sampled ECG signals to two
dimensional vectors. These vectors are recon—
structed with the sampled ECG signals and the
delayed ones. In this method, the detection rates of
QRS complex vary with the parameters such as
R-R interval average and peak detection threshold
coefficient. We use mean, median, and iterative
method to determint R-R interval average and peak
estimation. We experiment on various value of
search back coefficient and peak detection threshold
coefficient to find optimal rule.
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if(dvec_x[i] > 0 and dvec_y[il > 0)
then dirction[i] = 1

if(dvec_x[i] < 0 and dvec_yl[il > 0)
then dirction[i] = 2

if(dvec_x[i] < 0 and dvec_yli]l < 0)
then dirction[i] = 3

if(dvec_x[i] > 0 and dvec_y[il < 0)
then dirction[i] = 4
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vsum(i)=dvec_x(i-3)+dvec_x(i-2)+dvec. x(i-1)
+dvec_x(i+1)+dvec_x(i+2)+dvec_x(i+3)

lvsum(j)=vsum(j-3)+vsum(j-2)+vsum(j-1)
rvsum(j)=vsum{j+1)+vsum(j+2)+vsum(j+3)
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CASE 1:
(lvsum = threshold 1) N (rvsum 2= threshold 1)

CASE 2 :
(lvsum = threshold 2) U (rvsum = threshold 2)
( &, threshold 2 > threshold 1 )
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3. detection rule optimization
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estimate(n)=(1-A)estimate(n-1)+A=*peak(n)
detection threshold = C * peak level estimate
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Total Beat|FP |FN|FP+FN |Error(%)
10] 2272 Jojo| o 0.00
101] 185 [2]0] 2 0.11
102] 2187 [o0[3] 3 0.14
103] 2084 JoJo| © 0.00
104] 2228 12| 3 0.13
105] 2572 |35]4] 39 1.52
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