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: Two-lead fetal ECG separation based on nonlinear

convolution modeling of Potts Perceptrons
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Fetal ECG separation aims to extract source signals oriented from activities of fetal heart subject
to multi-channel maternal observations. Typical maternal ECGs contain eightchannel observations,
which have been processed by unsupervised learning in the field of neural networks for blind
separation of fetal ECGs. This talk presents independent component analysis based on annealed
KLD minimization and demonstrates its applicability for fetal ECG separation. Blind separation of
fetal ECGs is further explored based on supervised learning following the idea of nonlinear
convolution modeling, extended from linear convolution, which contains cascaded linear and
post-nonlinear structures. Potts perceptrons have been shown more general than typical perceptrons.
Each Potts perceptron has K internal states. When K=2, it reduces to the two-state perceptron.
Neural organization of multilayer Potts perceptrons and LM (Levenberg-Marquardt) learning have
been recently proposed. Multilayer Potts perceptrons are applied for nonlinear convolution
modeling and resolving fetal ECG separation subject to two-lead observations respectively
measured nearby physical positions of maternal and fetal hearts. Numerical simulations of fetal
ECG separation subject to two-channel observations are given to verify the effectiveness and
reliability of the proposed nonlinear convolution modeling.
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