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Overview
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Let                    and  

The equation can be written as: 
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To maximize           ,  
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With a long series of derivation… 
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With a long series of derivation… 

With another long series of derivation… 
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Simply, we have

Main steps of diffusion:



BACKGROUND: Stable Diffusion
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Latent diffusion model

Attention



BACKGROUND: CLIP
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CLIP and OpenCLIP
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METHOD

How to do classification task using diffusion model? 
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Quick Review: main steps of diffusion
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How to do classification task using diffusion model? 
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Theoretically, 
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Theoretically, 

Bayes’ rule:
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How to do classification task using diffusion model? 
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Theoretically, 

Bayes’ rule:

Suppose                       , 
We can use               to predict class. 
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How to predict              ? 

26

Using definition is too slow:

The variational lower bound:
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Using
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We have
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Combine with Bayes’ rule,
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How to predict                                ? 
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Combine with Bayes’ rule,

29

How to predict                                ? 

Monte Carlo!
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In short, 
We just use Bayes’ rule and Monte Carlo to classify.
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METHOD

In short, 
We just use Bayes’ rule and Monte Carlo to classify.
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Question:
1. Why Monte Carlo can predict                                 ?
2. Why we can use lower bound?
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Indeed, it’s hard to predict real value.
But we only need relative value. 
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Why we can use lower bound?
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How to choose t ? 
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How to choose t ? 
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EXPERIMENTS: Why does it work?
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EXPERIMENTS: Zero-Shot Classification
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Why not as good as CLIP ?
1. A prompt designed for CLIP
2. Training domain without LR, unaesthetic images
3. Choice between log-likelihood and high scores
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Winoground Benchmark
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Winoground Benchmark

Mask Mask



EXPERIMENTS: Supervised Classification
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Results with fewer augmentation
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CONCLUSION

• Diffusion model can be used to zero-shot classification task

• Diffusion model has competitive scores in classification

• Exact choices made during diffusion training affect the classifier
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Thanks for listening!


