Uisho| A &t8 20014 EH S35 =2% B pp. 42~47

gaa 2ALE o]8d AA

KSME 015159

H ol
= i34 4 2UH3
Hed ET

Polynomial Approximation Approach to ECG Analysis and
Tele-monitoring

Kee-Ho Yu, Gu Young Jeong, Sung Nam Jung and Tae Soo No

Key Words: ECG signal(d %) QRS

complex(QRS ),

wavelet transform($lo] X2 W3,

polynomial approximation(t}& 2 A}, tele-monitoring(¥ 2 & 3)

Abstract

Analyzing the ECG signal, we can find heart disease, for example, arthythmia and myocardial infarction,
etc. Particularly, detecting arrhythmia is more important, because serious arrhythmia can take away the life
from patients within ten minutes. In this paper, we would like to introduce the signal processing for ECG

analysis and the device made for wireless communication of ECG data.

In the signal processing, the

wavelet transform decomposes the ECG signal into high and low frequency components using wavelet
function. Recomposing the high frequency bands including QRS complex, we can detect QRS complex and
eliminate the noise from the original ECG signal. To recognize the ECG signal pattern, we adopted the
polynomial approximation partially and statistical method. The ECG signal is divided into small parts based
on QRS complex, and then, each part is approximated to the polynomials. Comparing the approximated
ECG pattern with the database, we can detect and classify the heart disease. The ECG detection device
consists of amplifier, filters, A/D converter and RF module. After amplification and filtering, the ECG
signal is fed through the A/D converter to be digitalized. The digital ECG data is transmitted to the
personal computer through the RF transceiver module and serial port.
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Fig. 1 Block diagram of ECG analysis
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Fig. 2 Wavelet transformed ECG signal
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x = byt + byt* + byt + b,
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Fig. 3 ECG in steady state
(a) characteristic points, (b) approximation
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(a) characteristic points, (b) approximation
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