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Study on ECG automatic analysis technglo?y and 1ts clinical usefulness based on
artificial intelligence and cardiac simulation
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In this research, we propose two method to synthesize simulation ECG for the
development of automatic ECG interpretation algorithms. At first, we constructed cardiac models to
synthesize simulation ECG. Secondly, we used clinical ECG data to synthesize ECG using anniversary
neural networks. Then, we added Physionet Open database to construct the database for the training
and testing of deep neural networks. Based on deep learning, we proposed ECG noise recognition
algorithm, atrial fibrillation detection algorithm, QT interval measurement algorithm, and
obstructive sleep apnea detection algorithm. These algorithms demonstrate better performance
compared with traditional methods.
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Data Augmentation Classifier
Random noise ) Acceptable
| GAN Transter Learning
Real raw signal (ResNet-50 ) W
Synthesized signal Images
Dimension
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ResNet50 finetune
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94.8% 96.3% 95.6%
Detector Layer
Structure CNN CNN FC FC
activation relu relu relu sigmoid
numFM 68 08 12§ 2
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