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ST-Segment Analysis of ECG Using Polynomial Approximation

7Y 7715 AW 70 83
(Gu-Young Jeong, Kee-Ho Yu, Tae-Kyu Kwon and Seong-Cheol Lee)

Abstract : Myocardial ischemia is a disorder of cardiac function caused by insufficient blood flow to the muscle tissue of the heart.
We can diagnose myocardial ischemia by observing the change of ST-segment, but this change is temporary. Our primary purpose is to
detect the temporary change of the ST-segment automatically. In the signal processing, the wavelet transform decomposes the
ECG(electrocardiogram) signal into high and low frequency components using wavelet function. Recomposing the high frequency
bands including QRS complex, we can detect QRS complex more easily. Amplitude comparison method is adopted to detect QRS
complex. Reducing the effect of noise to the minimum, we grouped ECG by 5 data and compared the amplitude of maximum vatue. To
recognize the ECG signal pattern, we adopted the polynomial approximation partially and statistical method. The polynomial
approximation makes possible to compare some ECG signal with different frequency and sampling period. The ECG signal is divided
into small parts based on QRS complex, and then, each part is approximated to the polynomials. After removing the distorted ECG by
calculating the difference between the orignal ECG and the approximated ECG for polynomial, we compared the approximated ECG
pattern with the database, and we detected and classified abnormality of ECG.

Keywords : ECG, myocardial ischemia, QRS complex, ST-segment, polynomial approximation
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Fig. 4. Block diagram of ECG analysis.
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Fig. 5. Wavelet transformed ECG signal.
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Detail level 1

|

Adopt abselute value of detail
Detail = abs(Detail)

l

Grouping by S5 sampled data
group(1~5), group6~10), ...

!

Find maximum value

Max(group)), Mas(group,), ...

I

If Max( group ;) — Max( group ; ,) > threshold

Then set R-wave detect section
Recompose section using all section of levell, level2, level 3

!

Find maximum value of original ECG
in R-wave detect section

!

iy Max(original ECG R-wave detect sel:tim)
> 70% of previous detected R-wave
Then determine R-wave

1% 6. QRS HE: daeE
Fig. 6. QRS detection algorithm.
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