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How to Design & Scale-up ViTs in Principle?

• ViT (Vision Transformer): Tokens + Attentions + FFNs
• Principled designs?
• Token size / FFN expansion ratio / #heads...

• Principled scaling rules?
• More widths or more depths?

• Efficiency: find principles w/o heavy cost?
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As-ViT: Auto-scaling Vision Transformers

• Automated architecture design (no training!)
• Automated scaling-up of ViT (no training!)
• Meet different constraints in one job.

• Efficient ViT training via progressive re-tokenization.
• Saves both training FLOPs and time cost.

• State-of-the-art performance on ImageNet and COCO.
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Topology & Scaling Space

• Topology Search
• Token (patch) size?
• Attention Splits? (local vs. global attention)
• Channel expansion ratio?

• Model Scaling
• Channel Dim for each layer?
• #Layers for each stage?
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Training-free Topology Search via
Generalized Complexity Measure of ViTs
• ViT is not a piece-wise linear function (GeLU, Self-attention).
• Measure the complexity of ViTs in a more general way.

1. Curvature
2. Length Distortion
3. “Length Distortion + Curvature”
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Input:
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Training-free Model Scaling

• Grow a seed topology into different sizes in a single run.
• Progressively allocate width & depth.
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Shallower & Wider ViTs



Efficient ViT Training: Progressive Re-tokenization

• Different sampling granularities in the first linear projection layer.
• Update the number of tokens during training.
• Large stride & dilation => small stride & no dilation.
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State-of-the-art Performance
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accuracy
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ImageNet

COCO detection



Thank you!
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Code Paper
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