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Tubular Structure Extraction
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Motivation & Introdution
Branch-level features are more essential for accurately capturing the nuances of 
tubular structures!



Overview of GraphMorph



Graph Decoder

Loss functions



Morph Module



Evaluation
Datasets
Ø Medical datasets: DRIVE, STARE and ISBI12
Ø Satellite dataset: Massachusetts Roads

Tasks
Ø Centerline extraction (Task 1) 
Ø Tubular structure segmentation (Task 2) 

Metrics
Ø Volumetric metrics: Dice, Accuracy, AUC, clDice, etc.
Ø Topology-based metrics: 𝛽!"##$#, 𝛽%"##$#, 𝜒"##$#
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Experimental Results
Centerline extraction
Ø Graph Decoder during training enables the network to learn branch-level features, leading to 

enhanced performance in both volumetric and topological metrics.
Ø The combined use of Graph Decoder and Morph Module showcases the ability to preserve the 

crucial topological characteristics.
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Experimental Results
Tubular structure segmentation
Ø GraphMorph achieves best results across all methods thanks to the utilization of branch-level features.



Experimental Results
Visulization

Ø GraphMorph reduces false negatives, false positives and topological errors on both tasks.


