Pseudo-Code for Step 3: Image preprocessing 

1: import numpy as np; import SimpleITK as sitk; import torch   # Import libraries.
2: reader = sitk.ImageSeriesReader(); reader.SetFileNames(data_path); image = reader.Execute(); 
data = sitk.GetArrayFromImage(image)   # Read image data.
3: reader = sitk.ImageSeriesReader(); reader.SetFileNames(target_path); target_reader = reader.Execute(); target = sitk.GetArrayFromImage(target_reader)	  # Read target data (segmentation mask).
4: image_height = 16	# Set image size of Z axis.
5: data = stretching_normalization(data)	# Image grayscale stretching and normalization.
6: data = adding_noise(data)				# Image augmentation.
7: data = brightness_variation(data)		# Image augmentation.
8: for start_slice in range(data.shape[0] - image_height):	# Fetch data by sliding window.
9: 	data_slice = data[start_slice : start_slice + image_height]
10:	target_slice = target[start_slice : start_slice + image_height]
11:	combination = torch.cat((torch.from_numpy(data_slice), torch.from_numpy(target_slice)), dim=0)  # Concatenate image and label.
12:	combination = translation(combination)		# Image augmentation.
13:	combination = rotation(combination)		# Image augmentation.
14:	yield combination[0:image_height].unsqueeze(0).unsqueeze(0)
, combination[image_height:].unsqueeze(0).unsqueeze(0)
	# Yield data and target with expanding dimention ([batch, channel, z, y, x] = [1, 1, 16, 512, 512]).
15: end for

Pseudo-Code for Step 4: Model training 
1: import torch.utils.data.DataLoader; import torch; import torch.optim.Adam;
2: loss_function = dice_loss(); optimizer = Adam(); model = ResUNet3D() 	# Define train function.
3: alpha = 0.8; epochs = 500; learning_rate = 1e-5	# Define hyper-parameters.
4: for epoch in range(epochs):		# Training loop.
5: learning_rate = learning_rate * (0.8 ** (epoch // 100))		# Decay learning rate.
6: for data, target in dataloader:		# Dataloader loop.
7: optimizer.zero_grad()		# Zero gradient.
8: predictions = model(data)		# Forward pass.
9: loss_0 = loss_function(predictions[0], target)		# Calculate loss at depth 0.
10: loss_1 = loss_function(predictions[1], target)		# Calculate loss at depth 1.
11: loss_2 = loss_function(predictions[2], target)		# Calculate loss at depth 2.
12: loss_3 = loss_function(predictions[3], target)		# Calculate loss at depth 3.
13: total_loss = loss_3 + alpha * (loss_0 + loss_1 + loss_2)	# Combine losses.
14: total_loss.backward()		# Backpropagation.
15: optimizer.step()		# Update model weights.
16:	if epoch % 30 == 0: alpha *= 0.8		# Adjust alpha every 30 epochs.
17: end for


Legend: This section provides the pseudo-code for Method 3: Image Preprocessing and Method 4: Model Training used in the study. In the code, the lines starting with “#” are comments, which provide additional explanations about the function and purpose of each line of code. 
