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Abstract 
Ultrasound (US) imaging is a widely used, non-invasive method for detecting liver tumors and assessing 
parenchymal changes. However, the inherent variability and noise in US images pose challenges for 
accurate lesion identification. This study aims to develop and evaluate a deep learning (DL) model capable 
of performing real-time segmentation of liver lesions in US scans. A dataset of 50 video examinations 
was used, from which frames were extracted and manually annotated by an experienced 
gastroenterologist. The segmentation process was conducted using a U-Net architecture with focal 
Tversky loss (FTL) to address class imbalance. Two versions of the model were trained with different 
FTL parameters: Model 1 (α = β = 0.5, γ = 1) and Model 2 (α = 0.7, β = 0.3, γ = 0.75). The models were 
assessed based on key performance metrics, including intersection over union (IoU), recall, and precision. 
Model 1 achieved a higher IoU score (0.84) than Model 2. Both models demonstrated inference times 
between 30 and 80 milliseconds, confirming their feasibility for real-time US applications. Visual analysis 
showed that Model 1 produced more precise and contiguous lesion segmentation, whereas Model 2 
tended to separate lesions that were close together. These findings suggest that the proposed DL models 
are effective in real-time liver lesion segmentation in US imaging. Model 1, which utilized balanced FTL 
parameters, demonstrated superior segmentation accuracy. 
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