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Presentation Schedule

Introduction to Diffusion Models

Guidance and Conditioning Sampling

Attention

Break

Personalization and Editing

Beyond Single (RGB) Image Generation

Diffusion Models for 3D Generation
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How Did We Get From 
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Here
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To Here
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To Here

Scale, data, é



Common to all these models is the use of attention layers
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ñAttention is all you needò  [Vaswani et al. 2017]

In other words:

[Attention Is All You Need, Vaswani et al., NeurIPS 2017]



Stable Diffusionôs Model (UNet)
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Stable Diffusionôs Model (UNet)

SIGGRAPH 2024 Course Power of Attention Layer Diffusion Models in Visual Computing

Feature 
Map

Cross 
Attention

Residual
Feature 

Map
Feature 

Map
Self 

Attention
Feature

Map

Key for text conditioning



Cross-Attention Layers
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Cross-Attention Layers Another Point of View
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Self-Attention Layers
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Self-Attention Layers
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Self-Attention Layers
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Semantics in Attention Layers
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Attention-Based Text Guided Image 

Editing in Diffusion Models
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Prompt-to-Prompt [Hertz, A., Mokady, R., Tenenbaum, J., Aberman, K., Pritch, Y., Cohen-Or, D., ICLR 2023]

Plug-and-Play features [Tumanyan et al., CVPR 2023]
Null-text Inversion [Mokady et al., CVPR 2023]
pix2pix-zero [Parmar et al., SIGGRAPH 2023]

MasaCtrl [Cao et al., ICCV 2023]
Rich-text Editing [Ge et al., ICCV 2023]

Self-Guidance [Epstein et al., NeurIPS 2023]
Directed Diffusion [Ma et al., 2023]

Diffusion Models in Visual Computing



Editing an Image with Text Prompt
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input



Editing an Image with Text Prompt
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input



Injecting Attention Maps
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Prompt-to-Prompt Results

SIGGRAPH 2024 Course Power of Attention Layer Diffusion Models in Visual Computing



Segmentation
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Localizing Object-level Shape Variations [Patashnik, O., Garibi, D. Azuri, I., Elor, H., Cohen-Or, D. ICCV 2023]
Label-efficient semantic segmentation with diffusion models [Baranchuk et al., ICLR 2022]
Text-Guided Synthesis of Eulerian Cinemagraphs [Mahapatra et al., SIGGRAPH Asia 2023]
SLiMe [Khani et al., ICLR 2024]

EmerDiff [Namekata et al., ICLR 2024]
LIME [Simsar et al., 2023]

From Text to Mask [Xiao et al., 2023]

Diffusion Models in Visual Computing



Self-Attention Maps
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Plug-and-Play Diffusion Features for Text-Driven Image-to-Image Translation [Tumanyan et al., CVPR 2023]



Self-Segmentation
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Segments Labeling
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cat sunglasses

score: 0.65 score: 0.19



Segments Labling
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άa cat is wearing 
sunglassesέ

1-cat, 4-sunglasses



Self-Segmentation Results
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Self-Segmentation Results
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Semantic Correspondence and 

Appearance Transfer
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Cross-Image Attention [Alaluf, Y.*, Garibi, D.*, Patashnik, O., Averbuch-Elor, H., Cohen-Or, D., SIGGRAPH 2024]
DIFT [Tang et al., NeurIPS 2023]
A Tale of Two Features [Zhang et al., NeurIPS 2023]
Unsupervised Semantic Correspondence Using Stable Diffusion[Hedlin et al., NeurIPS 2023]
Diffusion Hyperfeatures [Luo et al., NeurIPS 2023]

Diffusion Models in Visual Computing



Motivation
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Motivation
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Main challenge is to find semantic correspondences between the images



Attention Is All You Need
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Attention Is All You Need
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Attention Is All You Need
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Attention Is All You Need
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Cross-Image Attention
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Cross-Image Attention
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Appearance Transfer Results
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Appearance Transfer Results
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Appearance Transfer Results
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Appearance Transfer Results
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Appearance Transfer Results
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Appearance Transfer Results
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Consistent Generation
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Style Aligned Image Generation via Shared Attention [Hertz, A.*, Voynov, A.*, Fruchter, S., Cohen-Or, D. CVPR 2024]
Tune-A-Video [Wu et al., ICCV 2023]
Pix2Video [Ceylanet al., ICCV 2023]
Text2Video-Zero [Khachatryan et al., ICCV 2023]
TokenFlow [Geyer et al., ICLR 2024]
ConsiStory [Tewel el al., SIGGRAPH 2024]
AnimateAnyone[Hu et al., 2023]
MagicAnimate[Xu et al., 2023]

Diffusion Models in Visual Computing



Style Aligned
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Text-to-Image Generation
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Text-to-Image Generation with Style Aligned
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Shared Attention During the Diffusion Process
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Shared Attention Layer
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Shared Attention Layer
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Shared Attention Layer
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Shared Attention Layer
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Shared Attention Layer
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Style Aligned Generation of Synthetis Images
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