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https://docs.google.com/file/d/19HO0Dg_cpeveMVnZbxLlWOL6LDO1gvzv/preview
https://docs.google.com/file/d/10O7wQ3YlJYx-CrXw5AcPi6_MgrziusRL/preview
https://docs.google.com/file/d/1ihr8qp34D1mGSNVxDeXCqbcI02qd-26v/preview
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https://docs.google.com/file/d/1AD0hHkXjQ9Lx4it55QFmSy2l2eaWJVRl/preview
https://docs.google.com/file/d/1ihr8qp34D1mGSNVxDeXCqbcI02qd-26v/preview

Background

Diffusion Models - Latent Diffusion



Diffusion Models: The Core Idea

Forward Process (Add Noise)

Clean Noisy Pure

Image xo Image x[ Noise x[J

q(x!] | x['l4) — Gradually adds Gaussian noise over T steps

Reverse Process (Denoise)

Pure Denoised Generated

Noise x[J x4 Image xo

pO(x[1- | x[J) — A neural network learns to reverse noise step by step

‘. Key Takeways

Training:
Learn to predict noise € from noisy input x|

Loss Function:
L=||e—-€O(x],t, C)||?

where C = guidance condition (text, image...)



Latent Diffusion Models (LDMs)

Key idea: Run diffusion in a compressed latent space, not pixel space — much more efficient!

Latent Space

Input Diffusion Decoder

Image/Video Process (U-Net)

Output

(D) Image/Video

Text / Condition

Efficiency Easier Manifold To Learn

4—8x spatial compression reduces compute It assume the entire image distribution lies on much
dramatically smaller manifold
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MimicMotion StableAnimator
(ICML 2025) (CVPR 2025)
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MimicMotion

1. The extracted pose sequence is
2. in certain regions

3. Unable to generate LONG videos



MimicMotion 1. The extracted pose sequence is

Confidence-Aware
Pose Guidance




MimicMotion 2. DISTORTION in certain regions
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MimicMotion 2. in certain regions

__________

Hand Region
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MimicMotion 3. Unable to generate LONG videos
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MimicMotion
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1. The extracted pose sequence is e Pose GLidance
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StableAnimator
(CVPR 2025)



StableAnimator

Bad Consistency

MimicMotion

Reference Image (ICML 2025)



StableAnimator
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Global Content-aware
Face Encoder
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StableAnimator
Distribution-aware
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StableAnimator

HJB-Based Optimization
During Inference
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