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Generative Models
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Denoising Diffusion Models
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if 𝛽𝛽𝑡𝑡 is small enough



Denoising Diffusion Probabilistic Models
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Denoising Diffusion Probabilistic Models
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Denoising Diffusion Probabilistic Models
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Denoising Diffusion Probabilistic Models
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Denoising Diffusion Implicit Models

Improve DDPM because:
1. T = 1000 is too big. Accelerate!
2. Retraining is disturbing. Same objective!
3. Results are stochastic. Deterministic sampling!

16



Denoising Diffusion Implicit Models

Improve DDPM with:
1. Non-Markov chain
2. Same marginals, different joints
3. Modeling the uncertainty with 𝜎𝜎𝑡𝑡
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Denoising Diffusion Implicit Models

Review objectives of DDPM:
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Denoising Diffusion Implicit Models

Review the special property of DDPM:
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Denoising Diffusion Implicit Models

Objective:
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Denoising Diffusion Implicit Models

Sampling:
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Denoising Diffusion Implicit Models

What does 𝜎𝜎𝑡𝑡 represent:
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Denoising Diffusion Implicit Models

What does 𝜎𝜎𝑡𝑡 represent:

𝜎𝜎𝑡𝑡 = 0 ⇒ 𝜖𝜖𝑡𝑡−1 = 𝜖𝜖𝑡𝑡
𝜎𝜎𝑡𝑡 = 1 − �𝛼𝛼𝑡𝑡−1 ⇒ 𝜖𝜖𝑡𝑡−1, 𝜖𝜖𝑡𝑡 𝑖𝑖. 𝑖𝑖.𝑑𝑑
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GAN Inversion

Xia, Weihao, et al. "Gan inversion: A survey." IEEE TPAMI, 45.3 (2022): 3121-3138.
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GAN Inversion
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Optimization

Encoder

Hybrid
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Extract Diffusion Inversion

• The generative process in DDIMs is defined in a non-Markovian 
manner, which results in a deterministic denoising process.

• DDIM can also be used for inversion, deterministically noising 
an image to obtain the initial noise vector.

• DDIM inversion is unstable in many cases.*
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* Amir Hertz, et al. Prompt-to-prompt image editing with cross attention control. arXiv preprint arXiv:2208.01626, 2022.
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Extract Diffusion Inversion

• DDIM inversion relies on the local linear assumption.

• Recall:
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Affine Coupling Layers

• Widely used in flow-based models.
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EDICT-Invertible

• Observe the similarity of

and 

, replace second 𝑥𝑥𝑡𝑡 with 𝑦𝑦𝑡𝑡
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EDICT-Invertible

is invertible

Define the updating function:
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EDICT-Invertible

is invertible
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EDICT-Invertible

The gap between defined procedure and DDIM depends of the 
gap of 𝑥𝑥𝑡𝑡 , 𝑥𝑥𝑡𝑡−1 and 𝑦𝑦𝑡𝑡.
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should be 𝑥𝑥𝑡𝑡

should be 𝑥𝑥𝑡𝑡should be 𝑥𝑥𝑡𝑡



EDICT-Stabilization

Directly using it is unsatisfactory due to error accumulation.
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EDICT-Stabilization

Propose mixing layers:

to stretch them closer.
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EDICT-Stabilization
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EDICT-Application
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While EDICT can theoretically operate on either pixel-based or 
latent-diffusion models, we present the latter case in this work.

Noising w/ condition 𝐶𝐶𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏, denoising w/ condition 𝐶𝐶𝑡𝑡𝑏𝑏𝑡𝑡𝑡𝑡𝑏𝑏𝑡𝑡 .
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Reconstruction
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Editing
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Conclusion
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• A method to promise the invertibility of diffusion steps.
• Performs well both on conditional and unconditional cases.
• Less changes on irrelative regions with editing.

• No FID scores.
• Insufficient comparison.
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Thanks for your listening!
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