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Abstract In order to detect the position of QRS and T wave in a non-preprocessed ECG signal, a
combination method of the empirical mode decomposition (EMD) and morphological algorithm is introduced in
this paper. Firstly, a novel boundary processing method is proposed to decrease the boundary distortion of EMD by
means of signal extending. Secondly, the improved EMD is used to decompose the ECG signal into stationary
intrinsic mode functions (IMFs) and residual components. Next, the two IMFs of low frequencies are reconstructed
after de-noising with threshold method, and then the reconstructed signal is supplied to orient QRS to
morphological method. T wave is detected by residual components. This method has been validated by the data
from the MIT-BIH database, and the result shows that the detection rate of QRS is up to 99%. Moreover, this
method has higher accuracy and better real-time performance compared with the traditional methods.
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