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= ABSTRACT =

A Study on Real - Time Arrhythmia Detection System{( [[)
(Part J. Signal Process Algorithm)

Kyung Hoon Choe, M.D., Kum Soo Park, M.D.
Department of Internal Medicine, Wonju College of Medicine, Yonse: University

Hyung Ro Yoon, Ph. D.
Department of Medical Engineering, Wonju College of Medicine, Yonsi University

We designed software system to detect intermittent arrhythmia from the patients automati-
cally. To overcome the difficulties on real-time processing, we used four variavles ; heart
rate, QS width, morphology and axis.

Templete generation routine was designed to produce patient’s individual normal ECG
pattern and store in the computer.

The most important point of automatic detection is to discriminate the Q and J point. It is
done by linear phase differentiation, the point that five point gradient is within a minimum
value of 6 Hz curve gradient is defined as Q and J points. The morphology calculation is
simplified by simple addition and substraction, making real-time processing by modified cross
correlation method.

We find that both value of morphology and QS width will be used as a parameter of
determining the abnormalities of ECG signal automatically.
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5. Comparision between computcr and Physician’s rcading for the QS width.
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Table 1. Comparision between computer and
physician’s reading
Computer reading Doctor’s
Pattern (ms) reading
a ST depression 80 N
b Normal 84 N
¢ Bundle branch block 142 w
d Couplet- | 102 w
e Triplet 106 w
f 3rd degree AV block 166 w
g ST elevation 88 . N
h A. tach (aberrancy) 162 w
i PVC (simulator [) 154 A
j VES rate 146 w
k Ron T 154 w
1 C block 144 w
m PVC insert(simulator I} 138 S
n Couplet-T) 134 S

N:100ms ©]3} S:100~140ms W:140 ms o}]4}
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Table 2. Computer output data for the QS width and morphology

Pattern Cross corr Morphology Width (ms) B A
1 Normal 0.982 19 80 N
2 ST depression 0.915 28 84 N
3 Couplet - | 0.858 28 142 A
4 Bundle branch block 0.817 28 102 A
5 Triplet 0.843 29 106 A
6 3rd degree AV block 0.845 30 166 A
7 ST elevation 0.758 36 88 A
8 A. tach (aberrancy) 0.693 38 162 A
9 PVC (sim [) 0.661 45 154 A
10 VES rate -0.784 82 146 A
11 RonT -0.632 94 154 A
12 C block -0.787 100 144 A
13 PVC insert (sim 1) - 0.846 122 138 A
14 Couplet - [[ -0.842 127 134 A
N: normal A : abnormal
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