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Transformers for Image Synthesis
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Transformers for Image Synthesis

• CNNs vs Transformers

CNN

Inductive 

Bias

Local Interaction 

Shift Invariant
...

To Learn

Transformer

To Learn

Large 

dataset...

Complexity... 3



Transformers for Image Synthesis

• How to encode Images to Vectors

reshape

CNN

4



Transformers for Language

• Discrete Codebook (Lookup Table)
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VQGAN
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VQGAN

• Encoder & Decoder

Encoding - Vector Quantization - Reconstruction
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VQGAN

• Encoder & Decoder

Reconstruction Loss
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VQGAN

• Encoder & Decoder

Losses for Encoder and Codebook
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VQGAN

• Encoder & Decoder

Adversarial Loss
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VQGAN

• Transformer – Unconditional Generation

Sentence generation in language (next-word prediction)

Transformer (Decoder Only)

<SOS

>

I am a student

I am a student <EOS

>
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VQGAN

• Transformer – Unconditional Generation

Unconditional Image Synthesis

Initial: Pick any Code Vector using RandInt

At Inference: Sampling according to the Softmax distribution 12



VQGAN

• Transformer – Unconditional Generation

High Resolution Image Generation
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VQGAN

• Transformer – Conditional Generation

Transformer (Decoder Only)

Condition Previous Outputs

Outputs
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Experiments
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Experiments

1.Does the transformer make a difference?
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Experiments
2.Conditional Image Synthesis
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Experiments
2.Conditional Image 

Synthesis

From semantic layouts on S-

FLCKR.

High-resolution synthesis from 

various conditions.
18



Experiments
3.Importance of Context-rich Vocabulary
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Experiments
4.Benchmanrking the results

Class Conditional synthesis

semantic image synthesis

face image synthesis
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Experiments

2

1



Experiments

• Unconditional Generation
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Strengths and Weaknesses

Strengths

• Combines the inductive biases of CNNs and the ‘expressivity’ of transformers

• High-Resolution image synthesis

Weaknesses

• Autoregressive Bottleneck: token-by-token generation

• Quantization inherently causes some information loss
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Questions?

24


