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The fetal electrocardiogram (ECG) has been expected to provide clinically significant information concerning the fetal cardiac condition. The problems of the fetal ECG extraction via maternal abdomen were severe noise contained in the measured signal and the small voltage of fetal ECG. In this paper, a new extraction method of fetal electrocardiogram via maternal abdomen is proposed. The method consists of the cancellation of the maternal ECG components and new blind source separation method (BSSR). The BSSR is a fixed-point algorithm. The Lagrange function of the algorithm includes the higher order cross-co-relation between the extracted signal and a reference signal. The reference signal was a mimic aim signal made from prior information, as the cost term rather than a constraint. The proposed method has been shown to be able to extract the P wave and T waves in addition to the R wave. The reliability and accuracy of this method was confirmed by comparing the extracted signals to the directly recorded ECG at the second stage of labor.  By the practical application, we showed the gestational age dependency of the ECG parameters of the extracted fetal ECG and some examples of abnormal data of fetal heart anomalies.

