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Research and Application of a Deep Learning Model

XU Wei,ZHENG Wei, QIAN Wei,LIU Jian
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Abstract; Deep learning,as a new technology developed rapidly in recent years, can effectively help research target detection and pattern
recognition,and has become a research hotspot in the field of signal and information processing. A deep learning model is designed to
detect fetal heart rate due to the difficulty in extracting fetal ECG signals. With the convolutional neural network structure ,combined with
batch normalization and dropout technology, the model can be able to directly detect fetal QRS complexes without removing maternal
ECG signals. In this method, maternal abdominal ECG signals are first selected as the experimental data set on the PhysioNet, then the
sample entropy method is used for signal quality assessment,and power line interference and baseline drift interference are removed by
preprocessing. Finally,one—dimensional ECG signals can be converted to two—dimensional time—frequency diagrams through short—time
Fourier transform by segmenting,and then the classification is carried out by convolutional neural network. Experiment shows that the
proposed method can achieve higher sensitivity (86. 98% ), positive predictive value (88.35% ) and accuracy (78.03% ). By
comparing the accuracy of SVM and BP neural network on the same data set, it is verified that convolutional neural network has more ad-
vantages in classification performance.
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