
HFSTI-Net: Hierarchical Frequency-spatial-temporal 
Interactions for Video Polyp Segmentation 



Background

• Colorectal cancer is the third most common cancer worldwide.

• Colonoscopy with polyp removal is the most effective prevention strategy.

• Diagnostic accuracy depends heavily on endoscopist experience and attention.

• Accurate, real-time video polyp segmentation is essential to assist detection, reduce 
missed cases, and improve consistency across clinicians.



• Challenge 1: Shape Collapse Phenomenon
Low contrast causes poor boundary delineation and incomplete segmentation.

• Challenge 2: Episodic Amnesia in Videos
Motion and blur break temporal tracking, causing inconsistency and target loss.
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Method

• FFB applies Fast Fourier Transform to capture global semantic distributions. 

• SRB preserves fine-grained edge details and local structures, enhancing boundary localization.

• IFB uses gated attention to align and fuse spectral–spatial features for accurate polyp boundary 
delineation.



Method

• TAM retrieves relevant context via cross-attention with memory bank. 

• MAM aligns current predictions with past masks, maintaining polyp identity under blur, 
occlusion, or motion.



Experiment

• Evaluation spans SUN-SEG and CVC-612 datasets

• HFSTI-Net achieves 86.27% Dice on SUN-SEG-Hard, outperforming all methods and 
leading across Dice, IoU, and boundary metrics.



Experiment



Ablation Study



Conclusion

• HFSTI-Net pioneers joint frequency-spatial-temporal modeling for VPS. 

• HFSI eliminates shape collapse via spectral fusion; 

• RMP cures episodic amnesia through explicit memory tracking, achieving 
breakthrough performance.

• State-of-the-art accuracy combined with 31.27 FPS real-time speed overcomes 
historical efficiency-precision trade-offs.
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