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Understand Before You Generate:

Self-Guided Training for Autoregressive 

Image Generation

Presented by Xiaoyu Yue



Representation Learning in Generative Models
Image Understanding Enhances Image Generation Performance

REPA [1] ImageFolder [2]

[1] Representation alignment for generation: Training diffusion transformers is easier than you think.

[2] Imagefolder: Autoregressive image generation with folded tokens.



Representation Learning in Generative Models
Image Understanding in Autoregressive Generative Models

Autoregressive models can learn high-level semantics from text.

But what about images?

An  orange  cat  hiding  on  the  wheel  of  a  red  car.

Tokenization … … …
152 238 367 129 759



Representation Learning in Generative Models
Image Understanding in Autoregressive Generative Models

Local and conditional dependence.

Autoregressive models primarily rely on local and conditional information.



Representation Learning in Generative Models
Image Understanding in Autoregressive Generative Models

Inter-step semantic inconsistency

?

Causal Attention Challenges Bi-directional Image 

Context Modeling.



Representation Learning in Generative Models
Image Understanding in Autoregressive Generative Models

Spatial invariance deficiency

Visual tokens lack invariance.



Representation Learning in Generative Models
ST-AR: Self-guided Training for AutoRegressive models

Two Branches:
• Student Network

• Teacher Network

Three Objective Functions:
• Masked learning for longer contexts.

• MIM Loss (ℒ𝑀𝐼𝑀)

• Contrastive learning for consistency.

• Inter-step contrastive loss (ℒ𝑠𝑡𝑒𝑝)

• Inter-view contrastive loss (ℒ𝑣𝑖𝑒𝑤)



Representation Learning in Generative Models
ST-AR: Experiments



Thank you!
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