
A Supplementary Material

A.1 Model Hyperparameters

Table 9: Complete hyperparameter configuration for 2.5D U-Net training.

Parameter Value

Architecture
Adjacent slices (2.5D input) 1, 3, 5, 7 (ablation)
Encoder channels 64, 128, 256, 512
Bottleneck channels 1024
Dropout rate 15%
Attention gates Enabled
Deep supervision Enabled

Training
Optimizer AdamW
Learning rate 10−4 (cosine → 10−6)
Weight decay 10−5

Batch size 8
Max epochs 200
Early stopping patience 30
Loss function Dice + Focal Tversky (0.5:0.5)
Focal Tversky α, β, γ 0.7, 0.3, 1.33
Mixed precision (AMP) Enabled

Augmentation
Application probability 60%
Rotation range ±15◦

Scale range 0.9–1.1×
Gamma range 0.8–1.2
Gaussian noise σ 0.01
Positive oversampling 40%

Data
Input size 512× 512 (full resolution)
Intensity window [−200, 300] HU
Normalization [0, 1]
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