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Why topology-aware segmentation?

• Small pixel errors leads to topological errors
• Road reconstruction -> incorrect navigation route
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Why homotopy warping?

• Fix topological errors with persistent homology 
• [Hu et al. NeurIPS’19] – Topological loss by matching persistence diagram
• Noisy and often not related topology
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Simple points

• Flipping the label of 𝑝 will not change the topology
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Homotopy warping: flip simple points
• Warping red mask towards the white

• Warping white mask towards the red



Warping example
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Homotopy warping loss
• Loss function – train the model to be topology-aware
• Identity the critical points more efficiently
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Qualitative results



Quantitative results
• DICE score, Betti number error, Adjusted Rand Index and Warping error



• Homotopy warping loss identifies critical points that are relevant to image 
topology
• Propose Distance-Ordered Homotopy Warping strategy
• Works for both 2D and 3D images with rich structures

Conclusions



Thank you for your attention!
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