
Deep Learning for Medical 
Imaging



(Fully Connected) Neural Networks

3 layers (input layer does not 
count). 
The hidden layers have 4 hidden 
units each.



Why deep representations?



Convolution Neural Network (CNN)



Fully Convolutional Neural Network (FCNN)





Setup





Evaluation Metrics

• Dice Coefficient (DC): 
• The fraction of overlap between the ground-truth segmentation and 

the prediction; 
• A number between 0 and 1, being that 1 corresponds to a perfect 

segmentation; 

• Hausdorff Distance (HD): 
• Measures the presence of outliers in the segmentation; 

• Average Symmetric Surface Distance (ASSD): 
• Measures the overall surface deformity between the ground-truth and 

prediction.



Results

• Post Processing: remove any unconnected regions that had a 
volume smaller than 50% of the largest volume. 
• This is because stroke lesions have one core and surrounding 

penumbra, usually there are not multiple unconnected 
affected regions;



Median Case (DC = 43%)

ground-truth prediction



Worst Case (DC = 0%)

ground-truth prediction



Best Case (DC = 73%)

ground-truth prediction


