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Segment Anything Model (SAM) may not perform 
well on many real-world segmentation tasks. 

Background



Some existing works that fine-tuning SAM have failed to either analyze or address certain limitations inherent in SAM:

1) SAM’s image encoder is a plain ViT, which is known to lack of vision-specific inductive biases. 

2) SAM’s low-level mask prediction pretraining hinders its ability to capture high-level image semantic information.

Background

To tackle the above limitations and still retain SAM’s valuable segmentation knowledge acquired 
during pretraining, we use parameter efficient finetuning (PEFT).

We perform linear probing for the ViT-B pretrained with Masked Auto-Encoder (MAE)  and SAM on ImageNet-1K.



• LoRA surpasses widely-used visual prompt tuning (VPT), particularly in the multi-class semantic segmentation tasks.

• Convolution operations: inject image-related local prior.

• Mixture-of-Experts (MoE):  dynamically select appropriate scale(s) of image features.

New PEFT Method Conv-LoRA



MoE-Conv Module
• The combination of convolution and MoE: inject the local prior into the appropriate scale(s) of image features.

Gating:  dynamic expert selection. 
Experts: each expert Ei specializes in one unique feature scale si. 



Experiments
• Different Domains (Medical, Natural Images, Agriculture, Remote Sensing):
• Baselines: fine-tune SAM’s decoder only, SAM trained from scratch, other PEFT methods, domain-specific models. 



Experiments
• SAM’s local prior assumption: Through supervised segmentation pre-training on a vast dataset, SAM has honed a 

robust capability to discern and capture local features within images. 



Visualization



Visualization



Thank you!


