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Clinical Problem
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Challenge 1: Weak semantic discrimination, caused by the low contrast between 

polyps and background.

Challenge 2: Large spatio-temporal variations across frames. 

Weak semantic discrimination Large spatio-temporal variation
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Motivation
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Limitation 1: Existing feature fusion methods for polyp semantic learning , which 

ignore multi-scale information and intrinsic identity relationships. 

Limitation 2: Current approaches adopt a fixed single-source reference, failing to 

capture dynamic and diverse spatiotemporal cues. 

Current polyp semantic 
learning method

Current fixed single-source 
reference method

Our Method



Motivation
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These observations motivate a more adaptive spatio-temporal modeling paradigm

for video polyp segmentation:

1. Multi-scale semantic modeling is needed to distinguish low-contrast polyps

from visually similar backgrounds.

2. Frame-aware temporal propagation is required to preserve useful historical

information while suppressing noisy or inconsistent cues.

3. Adaptive reference updating is necessary to handle evolving target appearance

and maintain reliable temporal guidance.



Method Overview
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Method Overview
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We introduce CMSA-Net, which integrates Causal Multi-scale Aggregation (CMA)

and Dynamic Multi-source Reference (DMR).

1. CMA aggregates multi-scale temporal cues from reference and adjacent frames

under a causal constraint, enhancing current-frame polyp semantics while

avoiding feature contamination.

2. DMR adaptively updates reliable multi-source references according to semantic

separability and prediction confidence, providing robust and efficient guidance

for real-time video polyp segmentation.



Quantitative Comparisons
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We evaluate CMSA-Net on four SUN-SEG subsets: Easy-Seen, Easy-Unseen, Hard-
Seen, and Hard-Unseen. 
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Qualitative Comparisons
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CMSA-Net produces more accurate and complete masks in challenging cases with 
low contrast and large inter-frame variations. 



Qualitative Comparisons
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Ablation Study
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Ablation results show that removing CMA, DMR, or both significantly degrades
performance, confirming their complementary contributions.



Visualization (Video)
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