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Diffusion Models and Classifier-guidance
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Classifier Guidance

6

1
2

3

4

5



Classifier Guidance
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Training is expensive!



Why Robust Classifiers behave as Generative 
Models?
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Robust Gradients are Perceptually Aligned

10[MAGIC: Mask-Guided Image Synthesis by Inverting a Quasi-Robust Classifier, AAAI23]

Non-Robust Robust



Generating images with a single robust classifier
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[Image Synthesis with a Single (Robust) Classifier, NIPS19]



Robust Classifier Guidance
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Naïvely replacing the classifier
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Naïvely replacing the classifier
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robust model trained on radius ε = 1.0 -- s = 4



Robust Classifier-free guidance
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Your classifier is secretly an Energy-Based Model

16[Your classifier is secretly an energy based model and you should treat it like one, ICLR20]
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Standard guidance scheduler
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Custom guidance scheduler
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Joint Energy Guidance

24Guidance scheduler parameters: t0 = 650, y0 = 0.1, k = 0.01 -- model trained on radius ε = 1.0 -- s = 12



Joint Energy Guidance

25Guidance scheduler parameters: t0 = 650, y0 = 0.1, k = 0.01 -- model trained on radius ε = 1.0 -- s = 12



An analysis on training set Energy
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E(x) statistics by Class CIFAR-10 training set 
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Bring back E(x) for guidance
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Bring back E(x) for guidance
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Bring back E(x) for guidance
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Energy is more important than you think

31Guidance scheduler parameters: t0 = 500, y0 = 0.05, k = 0.02 -- model trained on radius ε = 1.0 -- s = 4 -- λ = 0.15



Reducing the Energy Divergence
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Thanks for listening!

Do you have any questions?
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Unconditional Model Quality

DDPM DDIM
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Diffusion Model Evaluation
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Classifier Evaluation
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Classifier Accuracy - Gaussian Noise
eps = 0
eps = 0.25
eps = 0.5
eps = 1.0
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Classifier Accuracy - Darkness
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Average E(x, y) and E(x)
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