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Motivation and 
problem statement

• Kaggle competition: Hacking the human 
vasculature
• Help researchers understand structure 

of vessels 
• Help in bulk and quick diagnosis of 

slices
• Monitor vessel changes



Task and 
evaluation metric

• Given an RGB images of a kidney slice, predict a binary mask 
that’s overlaid on the image. 
• Single class segmentation: blood vessels
• Blood vessels are thin, so masks are sparse

• Evaluated using DICE score



Image extracted from: https://www.dounaite.com/article/627925a8ac359fc9132727f7.html

https://www.dounaite.com/article/627925a8ac359fc9132727f7.html


• UNet + Transformers

• Segmentation of brain tumors.
• Multi-class segmentation

• Tumor core (blue)
• Enhancing tumor (red)
• Whole tumor (green)

• https://arxiv.org/pdf/2201.0126
6.pdf

SwinUnetR

https://arxiv.org/pdf/2201.01266.pdf
https://arxiv.org/pdf/2201.01266.pdf


Proposed solution I

• SwinUnetR
• Trained it from scratch
• We achieved 0.89 dice score in validation



Problems with this model

Poor performance on test set (~0.21)

Potential issues:

• Overfitting
• Multi-class segmentation is not the same as single-

class segmentation



Proposed 
solution II

• MedSAM: foundational model
• Multi class segmentation
• Organ segmentation

• https://arxiv.org/pdf/2304.12306.
pdf

• Poor results
• Stuck in low validation dice 

score of 0.11 

https://arxiv.org/pdf/2304.12306.pdf
https://arxiv.org/pdf/2304.12306.pdf


Proposed solution III

• Transfer learning from nnUnet trained on liver vessel segmentation
• Binary class segmentation
• https://www.nature.com/articles/s41592-020-01008-z

https://www.nature.com/articles/s41592-020-01008-z


Proposed solution III

• nnUnet
• Fine-tuned for 10 epochs
• We achieved 0.87 dice score in validation



Problems with this model

Poor performance on test set (~0.013)

Potential issues:

• Poor generalization



A brief 
description of 
third place 

1. Refining labels from sparse to dense

2. Emulating the magnification factor of the test set

3. Maintaining an appropriate resolution

…

https://www.kaggle.com/competitions/blood-vessel-segmentation/discussion/475074

https://www.kaggle.com/competitions/blood-vessel-segmentation/discussion/475074


A small modification to threshold



Questions & 
Feedback?


