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Basic Generation

Generation → 𝒑(𝒙, 𝒚) → 𝒑(𝒚|𝒙) → Discrimination

Advanced Generation:
Variation, Inpainting, Personalization…
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• Quantitative: non-negligible performance degradation.
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• Quantitative: non-negligible performance degradation.
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Key Observation

• Not seeking balance.

• But a new way to suppress content shift while 
maintaining noise strength.

Less Noises
+ Less Content Shift
- More Singularity

More Noises
+ Less Singularity

- More Content Shift
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Control
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• Diffusion models have learnt to reconstruct clean
representations from noisy inputs.
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Understanding Content Shift

• Diffusion models have learnt to reconstruct clean
representations from noisy inputs.

• Reconstructed details are created based on context, not 
guaranteed to stay true to the original image.
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Original Image Noisy Activations
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RECONSTRUCT Original Details Based on Input Image

• Steer reconstruction?
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Suppressing Content Shift

Original Image Noisy Activations
in Early Sections

Reconstructed
Clean Representations

Output Noises

CREATE Suitable Details
Based on Image Context

Steer Reconstruction
via External Guidance

• Steer reconstruction?

• Bypass the normal route to directly inject guidance 
information.
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ControlNet

Reference Image

• Utilize generation control techniques to steer 
reconstruction to stay close to the original image.

• Named GATE
• (GenerAtion Techniques Enhanced diffusion feature)



Suppressing Content Shift

• Utilize generation control techniques to steer 
reconstruction to stay close to the original image.
• Fine-Grained Prompts
• ControlNet
• LoRA

• Feature amalgamation to harness enhanced diversity.

ControlNet

Reference Image
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