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Background

• Diffusion Classifier: Predictions are based on the reconstruction performance

• Noise Instability: Different noises will lead to different predictions



The Role of Noise in Diffusion Classifier

• The sampled noise destroys some parts of the image, and Diffusion Classifier 
tries to find the category that can best guide the diffusion model to reconstruct 
the destroyed parts. 

• Thus, the “good noise” should destroy the parts that can best reflect the 
difference in reconstruction effect under different categories’ guidance.



Motivation

• We argue that good noise should meet the following two principles

• Frequency Matching: Given a dataset, the category-related signals are 
mainly in a specific frequency range.

• Spatial Matching: Given one image, the category-related signals are 
mainly in specific spatial areas.
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Solution

• NoOp: Noise optimization based on two Principles



Few-shot Learning

• Stable Improvement for Few-shot Classification 



Generalization of ”Good Noise”

• Cross-dataset Generalization

• The noise optimization can learn some generalized knowledge that is 
beneficial to the classification, i.e., how to destroy the target part of the 
image.



Orthogonal to the Prompt Learning

• Comparison with Prompt Learning

• Overall, both prompt optimization (TiF) and noise optimization are effective 
few-shot learners. 

• Moreover, their effects are complementary. 

• NoOp is a new few-shot learner, which has a different effect and mechanism 
from the current prompt optimization.



Conclusion

• Today’s diffusion models (include VP/VE/Flow Matching SDEs) rely on 
progressive corruption (i.e., the random noise). 

• Since the random noise leads to instability in both perception and 
generation tasks, the role of noise, its impact, and how to optimize it are 
underexplored in many tasks.
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