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Introduction

Visualization of segmentation results generated by SAM under different bounding-box prompts. 

Ø Despite their success in many vision tasks, deep learning-based methods struggle with COD due to the limited size of 
available datasets, since insufficient data hinders feature learning and expanding datasets requires costly human 
annotation.

Ø Even SAM struggle with COD due to the similarity between background and foreground, as well as their dependence 
on manual sparse prompts, which are highly error-prone.



Contributions

Ø We use BLIP to generate captions and exploit text 
embeddings for COD.

Ø To the best of our knowledge, we are the first to 
combine vision and language information to 
enhance SAM in COD.

Ø We integrate a multi-level adapter and a dense 
embedding based on SAM’s image embedding.

Ø Our method achieves state-of-the-art results on 
11/12 metrics across three COD benchmarks.



Methodology

Ø BLIP Image encoder is used to obtain the vision embedding. 
Ø BLIP’s text decoder and the Mamba text encoder are used to obtain the text embedding. 
Ø The Vision embedding is incorporated into SAM using a multi-level adapter. 
Ø The text embedding and the vision embedding are concatenated to form sparse embedding. 
Ø The sparse embedding is concatenated with SAM’s image embedding to SAM’s decoder. 
Ø SAM’s decoder outputs the predicted segmentation mask.



Main Experimental Results

The proposed method outperforms existing algorithms on all datasets and metrics, demonstrating superior 
robustness, precision, and error reduction in camouflage detection.



Main Experimental Results

Our approach successfully segments challenging samples where other methods struggle, and unlike the 
ground truth, it also captures fine details such as overlapping grass and rabbits.



Training-free Medical Image Segmentation

RGB GT SAM Training-free 

Ø Training-free: Achieves competitive results 
using foundation model embeddings without 
fine-tuning.

Ø Prompting: Foundation models directly 
provide effective multi-modal prompts for 
SAM.

Ø Generalization: Fine-tuned on COD, the model 
performs strongly on polyp segmentation.



Zero-shot Transfer

Without fine-tuning, it achieves superior performance 
on saliency and blur detection task, demonstrating 
strong generalization across tasks.



Text Encoder Analysis

Ø The SAM baseline includes only the image encoder and mask decoder. 
Ø Compared to CLIP, Mamba achieves more robust COD fine-tuning, while other 

LLMs provide similar improvements, likely due to BLIP’s simple captions.


