
Transfer Learning Through Weighted Loss 
Function and Group Normalization for 

Vessel Segmentation from Retinal Images

Abdullah Sarhan, Jon Rokne, Reda Alhajj, and Andrew Crichton



Introduction

Your sense of sight is one of 
the most important senses 

you have.

Retinal condition leading to 
irreversible vision loss, such 

as glaucoma and diabetic 
retinopathy, threatens or 

visions sense

The structure of blood vessels 
may help when detecting 

these retinal conditions such 
as using the ISNT rule for 

glaucoma [1,2].



Challenges

• Diversity
• Retinal images can be very diverse

• Class Imbalance
• More than 90% of a given image should be classified as background, while 

only 10% or less belongs to the segmented region

• Shortage of Retinal Images
• Six public datasets and our dataset (ORVS) → total is 381 retinal images



ORVS Dataset – New Dataset

ORVS - 49 publicly available Images annotated by an expert who a has been 
working in the field of retinal-image analysis and went through training



Approach: Adjustment

Before After



Approach: Augmentation

Each Image is split 
both vertically and 

Horizontally 

Then each image 
rotated by 90, 180, 

and 270 degrees 

Then each image 
flipped vertically 
and horizontally



Approach: Model



Approach: Loss Function

Binary Cross 
entropy:

Jaccard Loss: 

More than 90% of the 
image area is 
background



Model Output - Test Images



Ablation Study



Overall Performance 1/4



Overall Performance 2/4



Overall Performance 3/4



Overall Performance 4/4



Conclusion

• In this paper, we propose a deep-learning approach for vessel segmentation, 
using a U-Net based model and a InceptionV3 as encoder with group 
normalization instead of batch normalization.

• We utilized a weighted loss function

• Showed effectiveness of:
• Transfer learning & Image augmentation
• loss function 

• Contributed with a new dataset, ORVS,  for retinal vessel segmentation

• Our model was more precised in segmenting the vessels then other approaches
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