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Classiber Guidance

Diffusion goes from noise to real Images step-by-step

ldea: Perturb the Denoising Trajectory

8 Image Credit: CVPR 2023 DIl usion Models Tutorial
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Classiber Guidance

How do we get this perturbation?

LetOs take an image classibep(X |y)

And look at itOs gradients (w.r.t. X}y 09 p(X|y)

Intuitively: how to change x so it looks like a OyO
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Classiber Guidance

Perturb using gradients of a classiber:

OT// || X t |Og p(xtly)

(X, Ly) = (X, ) P "7 &, logp(Xt|y)

ThereOs a small problem thoughE
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Solution: FInetune the classiber on noisy Images

Labrador
Retriever

11

Labrador
Retrlever




Classiber Guidance

Guidance Weight 1.0 Guidance Weight 10.0

12 Dhariwal and Nichol, ODi usion Models Beat GANs on Image SynthesisO
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Problems with Classiber Guidance

¥ Need to Pne-tune or re-train a classiber omoisy data
¥ Need a pre-trained classibcation mod
¥ What if we want to useany text prompt as input?

¥ Classiber gradients are poor. They can suffer from Oshortct
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Classiber Free Guidance

ldea: Use the diffusion model itself to
get perturbations for guidance

Train an explicitly conditioned diffusion model. | | (Xt 1, y)

But also train 1t to beunconditional

We can do this with conditioning dropout: | | (Xt : t, | )

15
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Classiber Free Guidance

(X, Ly) P (e, 6 )

ODirectionO from unconditione
sample to conditional sample

!! (Xt1t1y)

Use this as our
guidance perturbation

!!(Xt,t,! )



Classiber Free Guidance

Our new noise estimate will then be:

HXe, Ly) = hi(xe, D)+ " (L (X, ty) P L (Xe, 6 1))
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OA stained glass window of a panda eating bambooO
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ECIUlvaleﬂt to eXPIICIt COndlthnlﬂg. Nichol et al. OGLIDE: Towards Photorealistic Image
NO gUIdaﬂCe 18 Generation and Editing with Text-Guided Di! usion ModelsC
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NO gUIdaﬂCe 18 Generation and Editing with Text-Guided Di! usion ModelsC




Classiber Free Guidance

OA cozy living room with a painting of a corgi on the wall above a couch and a round coffe
table In front of a couch and a vase of [3owers on a coffee table.O
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OA cozy living room with a painting of a corgi on the wall above a couch and a round coffe
table In front of a couch and a vase of [3owers on a coffee table.O
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ECIUlvaleﬂt to eXPIICIt COndlthnlﬂg. Nichol et al. OGLIDE: Towards Photorealistic Image
NO gUIdaﬂCe 19 Generation and Editing with Text-Guided Di! usion ModelsC




More Resources

¥ Lilian Weng Tutorial;_https://lilianweng.github.io/posts/2021-07-11-diffusion-
models/

¥ Guidance Tutorial by Sander Dieleman:_https://sander.ai/2022/05/26/
guidance.html
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Image Editing with Diffusion Models



SDEdIt

ldea: Add noise to an image, and
then remove It with a diffusion model

22

Meng et al. OSDEdit: Guided Image Synthesis and Editing
with Stochastic Di! erential EquationsO




SDEdIt

ldea: Add noise to an image, and
then remove It with a diffusion model

Add noise by running the forward process g(Xt|Xo)
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Prompt-to-Prompt
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Hertz et al. OPrompt-to-Prompt Image
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Prompt-to-Prompt

(High Level) Idea: Features Inside diffusion models encode very
high level information such as: style, content, and structure
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Prompt-to-Prompt

(High Level) Idea: Features Inside diffusion models encode very
high level information such as: style, content, and structure

Reuse (copy and paste) the features from the previous prompt

27

Hertz et al. OPrompt-to-Prompt Image
Editing with Cross-Attention ControlO
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Motion Guidance

Earlier: We saw we can do classiber
guidance with an ImageNet classiber
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Motion Guidance

Earlier: We saw we can do classiber
guidance with an ImageNet classiber

OT/— || X i |Og p(xt‘y)

(X, Ly)= W (X, t) "7, logp(xi|y)
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Motion Guidance

We can use other models besides
Image classibPers for classiPer guidance

Teed and Deng. ORAFT: Recurrent All
29 Pairs Field Transforms for Optical FlowO




Motion Guidance

We can use other models besides
Image classibPers for classiPer guidance

Idea: LetOs do classiber guidance with a
Omotion estimatorO (optical [3ow network)

29

Teed and Deng. ORAFT: Recurrent All
Pairs Field Transforms for Optical FlowO




Motion Guidance

We can use other models besides
Image classibPers for classiPer guidance

Idea: LetOs do classiber guidance with a
Omotion estimatorO (optical [3ow network)

29

Teed and Deng. ORAFT: Recurrent All
Pairs Field Transforms for Optical FlowO
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a) Oa teapot Roating in waterO



Motion Guidance

a) Oa teapot Roating in waterO



Motion Guidance

-)
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