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RGB-thermal salient object detection 
(RGB-T SOD) integrates thermal 

information with RGB images to improve 
detection performance under challenging 

conditions such as low illumination, 
cluttered environments, and complex 

backgrounds.
We propose a novel prompt learning-based 

RGB-T SOD method that uses KAN 
adapters to combine RGB and thermal 

features in SAM2 for RGB-T SOD.

Introduction Method Experiments
Given a set of RGB and 

corresponding thermal images, 
we introduce a mutually 

exclusive random masking 
strategy at the input level. The 

masked images are then 
converted into embedding 
features using the patch 

embedding module. The RGB 
features are processed through 

the frozen SAM2 Hiera backbone, 
while the KAN adapters 

progressively introduce thermal 
features into the RGB features at 

each stage. The multi-stage 
prompting mechanism improves 
the robustness of multi-modal 

representations. The multi-scale 
features extracted in this manner 

are further refined through the 
frozen Feature Pyramid Network 

(FPN) neck for deeper fusion. 
Finally, the fused features are 

sent to a tunable mask decoder, 
which generates the final 

saliency maps.

Dataset: VT821, VT1000, VT5000
• Training: 2500

• Test: 821, 1000, 2500
Metrics: Favg, Fmax, Fw, MAE, Em, and Sm

Comparison with the SOTA: KAN-SAM consistently 
outperforms existing methods across multiple 

evaluation metrics.
Qualitative Analysis: KAN-SAM demonstrates 

superior visual performance compared to existing 
methods.


