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Abstract

Cardiovascular diseases are a leading cause of death globally, encompassing a range of conditions
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that affect the heart and blood vessels. Ejection fraction, a key metric in clinical examinations, is
closely associated with common cardiovascular diseases such as heart failure, myocardial infarc-
tion, and cardiac fibrosis. This study aims to assist clinicians in timely diagnosis by developing an
efficient and accurate computational method. To this end, we propose a novel semi-supervised deep
learning network, EF-Net, based on the EchoNet-Dynamic dataset. This network integrates the U-
Net architecture, deep supervision, and attention mechanisms, enhancing the model's image seg-
mentation capabilities through semi-supervised learning with additional training samples. Com-
pared to existing methods, EF-Net demonstrates significant improvements across most evaluation
metrics on the dataset. The results indicate that this approach significantly enhances the accuracy
of ejection fraction calculation in cardiac ultrasound imaging, underscoring its potential clinical di-
agnostic value.to the Hans standard, which illustrates all the formats.
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Figure 1. Workflow of this article
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Figure 2. Examples of left ventricular images and their
labels for end-systolic and end-diastolic phases
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Figure 3. The network structure of the EF-Net
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Table 1. Model hyperparameter configuration and running environment
= 1. REBS YR EMEITIMNG

e fH
SR 0.001
Lite 50
KRR 112x 112 x 3
Batchsize 32
CPU Intel Xeon Silver 4210 CPU
GPU NVIDIA RTX 3090
PLAeds Adam
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Table 2. Model evaluation metrics

3 2. RENF(HIEHR

Fik Dice £%01 EEESN ) EF-MAE|
U-Net 0.865 + 0.049 8.650 + 2.204 0.157 £ 0.085
SegResNet 0.865 + 0.049 8.693 + 2.393 0.158 + 0.084
U-Net+PFA 0.865 + 0.044 8.630 £ 2.365 0.150 + 0.086
EF-Net 0.866 + 0.050 8.606 + 2.314 0.153 £ 0.088
EF-Net + semi-supervised 0.868 + 0.049 8.082 +2.412 0.147 +0.087
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Figure 5. Statistical analysis results of EF-MAE
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