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Multichannel Fetal Heart Rate Extraction based on Principal
Component Analysis and Correlation Test

JU Wenbo', YUAN Lin', LI Qing2 , YANG Bo'
(1. Key Laboratory of Biological Effect of Physical Field and Instrument, College of Electronic Engineering, Chengdu University of Infor-
mation Technology, Chengdu 610225, China; 2. College of Computer Science, Chengdu University of Information Technology, Chengdu
610225, China; )

Abstract ; Non invasive fetal heart rate extraction plays an important role in fetal disease detection and diagnosis. This
study proposes a multi-channel fetal heart rate extraction method based on principal component analysis and correlation
test. Firstly, the multi-channel maternal abdominal signal ( AECG) is preprocessed, and the signal fragments are
screened by sample entropy; secondly, the maternal QRS complex is detected by Pan Tompkins algorithm, and the posi-
tion of R peak is corrected; then, the maternal ECG signal (MECG) is reconstructed by using the coherent average
method. By adjusting the reconstructed MECG sequence, the position with the maximum correlation with AECG is
found, and the maternal ECG template is cancelled to obtain the residual; finally, fetal ECG (FECG) is extracted from
the residual. In this paper, the data validation is selected from challenge 2013 training set A, and the performance of
this method is evaluated by fetal R-wave detection F, value and sensitivity Se. The F, values without correlation test cor-
rection and after correlation test correction are 90.59% and 95.22% respectively; Se are 86.52% and 92.66% respec-
tively. It can be concluded that this method can improve the detection accuracy of the fetal QRS complex, and then de-
tect fetal heart rate more accurately.

Keywords : PCA ; correlation test;sample entropy ; FHR extraction ; QRS complex detection



