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ABSTRACT 

The fetal electrocardiogralTI (FECG) signal reflects the electrical activity of the fetal 

heart. It contains information about the health status of the fetus and therefore, an early 

diagnosis of any cardiac defects before delivery increases the effectiveness of the appropriate 

treatment. The use of adaptive neuro-fuzzy inference systelTIS (ANFIS) for fetal 

electrocardiogram (FECG) extraction from two ECG signals recorded at the thoracic and 

abdominal areas of the mother's skin is investigated. The thoracic ECG is assumed to be 

almost completely materna] (MECG) while the abdominal ECG is considered to be 

composite as it contains both the mother's and the fetus ECG signals. The maternal 

component in the abdominal ECG signal is a nonlinearly transformed version of the MECG. 

An ANFIS network is used to identify the nonlinear relationship, and to align the MECG 

signal with the ll1aten1al component in the abdominal ECG signal. Thus, the FECG 

component is extracted by subtracting the aligned version of the MECG signal from the 

abdominal ECG signal. 

The result shows the technique is capable of extracting the FECG even when it is 

totally embedded within the Jnatemal QRS cOlnplex. Here, the nonnal and abnonnaJity of the 

fetus is detected. 
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