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Background

Colorectal cancer is the third most common cancer worldwide.
Colonoscopy with polyp removal 1s 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.
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e 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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(a) Frequency Filter Block (FFB) (b) Spatial Refinement Block (SRB) (c¢) Interwoven Fusion Block (IFB)
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* 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
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* 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.

Model Backbone Class SUN-SEG-Easy SUN-SEG-Hard CVC-612
So E&j‘" s Dice i g '3 Dice Sa E:tj"" F q Dice

ZoomNext | PVT-B2 | NVS | 88.33 9048 B80.66 8549 | 87.64 90.84 B80.25 8351|9466 9783 9245 93.17
SLTnet PVT-B2 | NVS | 88.13 91.75 8309 8591 | 87.04 9089 8098 8336 | 9484 9737 9273 93.62

AutoSAM VIT-B IPS | 86.28 91.67 78.36 81.28 | B3.57 8993 7359 7737|9152 9538 8747 8B.73
WeakPolyp | PVT-B2 IPS | 89.04 92,77 §3.83 8527 | 8841 9257 8293 B4.59 | 9144 09578 KBBS54 BE.79

PNS+ Res-50 VPS | 86.20 86.17 76.28 8223 | 84.29 B86.13 7298 79.60 | 9481 96.75 89.63 93.06
MAST PVT-B2 | VPS | 8453 B89.81 77.04 7843 | 86.17 9142 7776 8032 | 92.03 9538 8747 90.84
VPSAM VIT-B VPS | 8931 9234 B2.86 85.62 | 8593 9213 8298 K5.28 | 93.26 95.75 89.63 92.33
SALI PVI-B2 | VPS5 | 89.54 93.07 8368 86.17 | 8758 9193 8056 8387 |91.73 9521 8654 88.77

Ours PVT-B2 | VPS 94.86 85.82 88.03 | 89.63 9392 8326 86.27 | 95.02 9846 9358 94.31




Experiment
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Ablation Study

: SUN-SEG-Easy T SUN-SEG-Hard
HFSI RMP :
Sa e Fg Dice | Sa e Fg Dice
89.51 9293 8372 8620 | 88.03 9229 8062 83.67
v 89.71 9368 B84.15 874 88.59 9291 §1.24 B4.03
v 2051 9387 8453 8724 | 8897 03.02 8186 8527
v v 90.73 9486 8581 88.03 89.63 9392 8326 86.27

Frame GT w/o both w/HFSI w/RMP w/both



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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