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Abstract : This paper describes a development of efficient stress ECG signal analysis algorithm. The algorithm consists of wavelet
adaptive filter(WAF), QRS detector and ST segment detector. The WAF consists of a wavelet transform and an adaptive filter. The
wavelet transform decomposed the ECG signal into seven levels using wavelet function for each high frequency band and low frequency
band. The adaptive filter used the signal of the seventh lowest frequency band among the wavelet transformed signals as primary input.
For detection of QRS complex, we made summed signals that are composed of high frequency bands including frequency component of
QRS complex and applied the adaptive threshold method changing the amplitude of threshold according to RR interval. For evaluation of
the performance of the WAF, we used two baseline wandering elimination filters including a standard filter and a general adaptive filter.
WAF showed a better performance than compared filters in the noise elimination characteristics and signal distortion. For evaluation of
results of QRS complex detection, we compared our algorithm with existing algorithms using MIT/BIH database. Our algorithm using
summed signals showed the accuracy of 99.67% and the higher performance of QRS detection than existing algorithms. Also, we used
Buropean ST-T database and patient data to evaluate measurement of the ST segment and could measure the ST segment adaptively ac-
cording to change of heart rate.
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Fig. 1. Block diagram for stress ECG analysis
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Fig. 2. Block Diagram of WAF
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Fig. 3. ECG signal, wavelet transformed signal and summed signal
(a) ECG signal (b) D3 signal {(c) D4 signal (d) D, signal
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{b) Dy signal
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Fig. 8. Stress ECG signal including muscle artifact (b} summa-
tion signal without filtering (c) summation signal with filtering

(d) eliminated noise
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Fig. 9. Measurement of ST segment using European ST-T data-
base
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Table 3. Results of QRS complex detection using wavelet trans-
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Fig. 10. Measurement of ST segment using patient data
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