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Neural Collapse: As training progresses ……
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V. Papyan, X. Han, and D. L. Donoho. Prevalence of Neural Collapse During the Terminal Phase of Deep Learning Training. Proceedings of the National Academy of Sciences (PNAS) 2020.
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Classification Semantic Segmentation

naturally brings contextual correlation &
imbalanced distribution (point/pixel)
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normally balanced distribution &
relatively unique among instances

→ easier to reach the equiangular and maximal 
separated structure (ETF) of neural collapse



Conventional point cloud & image semantic segmentation framework

Feature centers and classifiers converge to a non-equiangular and non-maximal separated structure

However, for imbalanced semantic segmentation:
This asymmetric structure is detrimental to discrimination among the tailed/minor classes.



We introduce a center collapse (CeCo) loss to regularize the feature centers to close the equiangular and 
maximal separated ETF structure.
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Rank 1st

https://kaldir.vc.in.tum.de/scannet_benchmark

Improve a lot (+6.8% mIoU)

https://kaldir.vc.in.tum.de/scannet_benchmark
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2D Visualization Example:



CECE

2D Visualization Example:



Thanks for your watching!

For more details, please visit:

Our paper Our code
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