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Diffusion Models
Controllable Image Synthesis Techniques, DiT architecture
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Progressive Distillation

Salimans et al, Progressive distillation for fast sampling of diffusion models

https://arxiv.org/pdf/2202.00512.pdf
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Consistency Models

[Song et al. 2023]
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Flow Matching
Latest and the Best
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Continuity equation / Transport equation
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[Lipman et al. 2023]
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[Lipman et al. 2023]
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LIJ = ΕK, L0 &0 ||&K 'M, ) − +K 'M ||NN
Probability path Neural network Vector field

!1 !+

Flow matching (FM) objective

;

Conditional Flow matching (CFM) objective

LQIJ = ΕK, R ; , L0 &0|; ||&K 'M, ) − +K 'M|, ||NN

∇!L"# # = ∇!L$"# #

[Lipman et al. 2023]
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Conditional Flow matching (CFM) objective

LQIJ = ΕK, R ; , L0 &0|; ||&K 'M, ) − +K 'M|, ||NN

C # = C(!=)C(!&)Conditional distribution

Example 2: Independent coupling

Conditional probability path%< !|# = = !|;!, + 1 − ; !>, @8

!,!>

Indep. CFM [Tong et al. 2023]

Rectified flow
Stochastic interpolant
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Example 3: Optimal transport CFM

!,!>

OT-CFM [Tong et al. 2023]

Multisample FM
[Pooladian et al. 2023]
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Flow Matching in Action

credits: Jia-Bin Huang; Link: https://www.youtube.com/watch?v=swKdn-qT47Q
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https://www.youtube.com/watch?v=swKdn-qT47Q
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Flow Matching Dynamics
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Source: https://rectifiedflow.github.io/blog/2024/intro/

https://rectifiedflow.github.io/blog/2024/intro/
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Conditional Flow matching (CFM) objective

LQIJ = ΕK, R ; , L0 &0|; ||&K 'M, ) − +K 'M|, ||NN

OT-CFM [Tong et al. 2023]
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Conditional Flow matching (CFM) objective

LQIJ = ΕK, R ; , L0 &0|; ||&K 'M, ) − +K 'M|, ||NN
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Conditional Flow matching (CFM) objective

LQIJ = ΕK, R ; , L0 &0|; ||&K 'M, ) − +K 'M|, ||NN
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Connection between Diffusion and Flow matching
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• Similar training objectives derived using different outputs from the network

Source: https://diffusionflow.github.io

https://diffusionflow.github.io/
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Source: https://diffusionflow.github.io

https://diffusionflow.github.io/


DiT Architecture
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Attention Module



Diffusion Transformers Architecture (DiT)
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Cross Attention Module

Text

Image

Q comes from Text; K, V comes from Image



MMDiT architecture
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• Separate paths for text and image tokens

• Both representations vary across the network



MMDiT architecture in SD 3.5
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• Separate paths for text and image tokens

• Both representations vary across the network



MMDiT architecture in SD 3.5
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https://virajshah.com/sc395-feedback5

Please fill in the Feedback Form at:

Thank You!


