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Controlling Stable Diffusion with learned conditions
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[NIPS 2017] VQVAE [CVPR 2021] VQGAN

[NeurIPS 2020] DDPM [CVPR 2022] Latent-Diffusion
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Stable Diffusion? 

[CVPR 2022] Latent-Diffusion Computational donation

Stable Diffusion
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Limitations of Stable Diffusion

Stable Diffusion

Stability.ai CEO’s tweets

How can we solve it?

1. It doesn’t generate the image that we desire. 

2. It is hard to train!
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Zero Convolution?
Zero convolution layers : 1×1 convolution with both weight and bias initialized to zero. 



Method

9



Experiments

• Dataset
Conditions + Images + Captions(BLiP)
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Controlling Stable Diffusion with Segmentation Controlling Stable Diffusion with normal map
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The sudden convergence phenomenon
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Interpreting contents
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Transferring pretrained ControlNets to community models

Other community models



Experiments

19Ablative study of different architectures on a sketch condition and different prompt settings

Ablation study 
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Animate Anyone 
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MagicAnimate
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MagicAnimate
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• Why ControlNet is the best paper at ICCV 2023

• How to fine-tune Stable Diffusion on lab-scale GPUs with small datasets

• The impact of ControlNet on new and fun projects.
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Q & A
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Training technic

This approach increases ControlNet’s ability to directly recognize semantics in the input conditioning 
images (e.g., edges, poses, depth, etc.) as a replacement for the prompt.

Randomly replace 50% text prompts with empty strings
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Training technic
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Zero convolution layer
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