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Background & Related Work

• Semi-supervised segmentation: consistency regularization, 
pseudo-labeling (FixMatch, CPS, PseudoSeg).

• Multi-task & dual-branch models → enhance boundary accuracy.
• Knowledge distillation from foundation models (SAM, LPS, SKD).
• Need for boundary-aware prompts + efficient students



Contributions

• Lightweight Co-Training: MobileNet main network + ViT/SAM 
teacher for efficiency vs representation.

• Fused Mask Prompt: merge coarse mask & SDF map for 
boundary-aware SAM guidance.

• SAM-Guided KD: refine SAM outputs as pseudo-labels for the 
student.

• Achieves accurate, boundary-aligned predictions under low labels



Method Overview
• Main Network predicts:Binary mask (semantic).Signed Distance Function (boundary).

• Outputs fused → mask prompt → SAM decoder → refined masks.

• SAM & Teacher supply pseudo-labels; only Main net used at inference



Key Modules
• Dual-Output Head: 

simultaneous mask + 
SDF prediction → spatial 
& structural cues.

• Prompt Generation: 
learnable decoder + 
fused mask/SDF tokens 
for SAM.

• Knowledge Distillation: 
KL between SAM logits 
& student predictions 
(soft targets)



Experimental Setup
• Datasets: ISIC-2018 & HAM10000 (2%, 4%, 8% labeled).

• Baselines: PseudoSeg, CCT, CPS, GTA-Seg, Unimatch, DME-FD, SemiSAM.

• Metrics: Dice, IoU, Sensitivity, Specificity.

• Model size & inference speed also reported
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Conclusion

• Proposed a lightweight, SAM-guided SSL framework for lesion segmentation.

• Fused mask prompt + SDF improves boundaries; KD enables learning with few labels.

• Meets accuracy–efficiency trade-off for clinical deployment.

• Future works: extend to other modalities, explore adaptive prompts & uncertainty filtering
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