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Abstract

Aimed at the waveform characteristics of main components (P wave, QRS complex and T wave) to
an electrocardiogram (ECG), this study proposes a novel method based on Levenberg-Marquardt
algorithm (LMA) to build the Gaussian model for researching ECG signal, and then to character the
features of each component. Firstly, the wavelet decomposition-based preprocessing method is
employed to cancel baseline shift and background noise existing in ECG signal. Secondly, ECG sig-
nal is segmented into periodic signal based on the distance between tow sequence R peaks as well
its ratio of 1:2. Finally, LMA-based Gaussian Mixture model is built to character each component
waveform. The performance of the proposed method has been evaluated by using the 48 ECG
records of MIT-BIH arrhythmia database, and the higher average of R-square value 0.9668, used to
measure the goodness of fit, has been achieved.
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Figure 1. The main cause of death in rural and urban residents in China in 2016
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Figure 2. Block diagram of Gaussian fitting of ECG signals
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Figure 3. Original waveform of the ECG signal
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Figure 4. ECG signal removal baseline drift plot
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Figure 5. Original waveform of the ECG signal
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Figure 6. ECG signal R peak location map
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Figure 7. ECG signal segmentation
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Figure 8. Goodness of fit between LM algorithm and TR algorithm
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