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Extraction of Fetal Heart Rate from Single-channel Abdominal
ECG based on Combined Cluster Analysis

DONG Yapeng', HU Jiancheng”, ZHANG Lingyu', DING Dayu', YANG Bo'
(1. Key Laboratory of Biological Effect of Physical Field and Instrument, College of Electronic Engineering,Chengdu University of Informa-
tion Technology ,Chengdu 610225, China;2. College of Mathematics,Chengdu University of Information Technology, Chengdu 610225, China)

Abstract: A fetal heart rate (FHR) extraction method based on single-channel maternal abdominal electrocardiography
(aECG) signal based on combined clustering analysis is proposed for the first time to solve the problem that it is chal-
lenging to extract FHR from single-channel aECG signal of pregnant women. Firstly, the weak fetal ECG signal with a
low signal-to-noise ratio is extracted from the pregnant women’s aECG signal and preprocessing. Secondly, the com-
bined clustering method is used to locate the fetal QRS (fQRS) complex from preprocessed fECG. Finally, according to
the preliminary localization results of the fQRS complex, the correction algorithm based on fetal RR interval is used to
extract FHR. The algorithm’ s average performance based on the combined clustering analysis proposed in this paper is
that Se=98.28% , PPV =98.16% ,F, =98.23% . Compared with the traditional improved fetal Pan-Tompkins algorithm
(IFPTA) , the algorithm proposed in this paper can improve the location accuracy of the fQRS complex and extract more
accurate FHR.

Keywords: FHR extraction; IFPTA; combined cluster; fQRS location



