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Key Idea
A training-free framework integrating vision foundation 
models (VFMs) and graph diffusion to address few-shot 
object detection:

• VFMs for proposal generation and feature extraction.

• Graph diffusion to refine proposal confidence

Effect of Graph Diffusion Experimental Reuslts

Prject Page: https://intellindust-ai-lab.github.io/projects/FSOD-VFM

Overview

1. VFMs 
• UPN: Generate object proposals.
• SAM2: Compute object masks.
• DINOv2: Extract visual features.

2. Prototype Matching
• Support Set: Aggregate features to form class prototypes.
• Query Matching: Predict classes for proposals via cosine 

similarity.

3. Graph Diffusion for Confidence Refinement
• Energy is diffused from low-confidence to high-

confidence proposals.
• Fragmented bounding boxes are assigned as low 

confidence.

• 1st Row: Score of high-quality object becomes more 
important after graph diffusion.

• 2nd Row: High-quality and low-quality boxes distributions 
before/after graph diffusion.

Visualization

FSOD-VFM suffers from high inference latency and 
limited improvement with high-shot scenario.

Limitations

FSOD-VFM outperforms all the training-free 
methods and most of the fine-tuning methods on 
Pascal-5i, COCO-20i, and CD-FSOD.  
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