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Motivation

• LLMs successful for text generation

• Autoregressive models on tokens

• Can we do the same for images?
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Motivation

• Problem: Images are continuous

• Solution: Discretize![1]

• Tokens used to describe images

• Bigger vocabulary results in more expressive model
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• Discretization of latent space

• Compression

• Autoregressive models

Vector Quantization
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VQGAN[2]
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Quantization Loss in VQGAN[2]
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Reconstruction 
loss

Codebook loss Commitment 
loss

• Straight-through gradient estimation
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Codebook Collapse

• Few updates to 

codebook per batch

• Many codebook 

vectors rarely used
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Previous Approaches to Counteract Codebook Collapse

• Factorized Codes (FC)[3]

• Exponential Moving Average 

(EMA)[1],[4]
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Contrastive Language-Image Pre-training (CLIP)[6]

• Contrastive Learning

• Matching image to text 

description

• Image encoder based 

on ViT
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Recap

10

Figure 2 (cropped)  [5]



VQGAN-LC[5]

• Static codebook, learned projection

• Patch-wise CLIP[6] embeddings

• K-means clustering
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Results
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Results

13



Conclusion

• Interesting and insightful paper

• Easily usable by other methods using VQ

• Effectiveness empirically demonstrated
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Conclusion

• Result reporting could be improved

• Experiment setup

• Why does it work?
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Discussion
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