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Core idea

• Hierarchical representation. 

• Shifting window scheme.

• Add cross-window connection
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Issues to adapt transformer from NLP to 
Computer Vision

• Fixed-scaled token.

• Higher resolution of images than words.
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Improvements over ViT

Balloon
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Comparison ViT vs Swin

ViT Swin Transformer
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Low Latency

•
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Overall architecture
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Patch Partitioning and Linear Embedding

Dimension = 48
4 x 4 x 3 = 48
(3 Channels) Linear Embedding Layer

Dimension = C
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Swin Transformer Block

• The block is composed of 
• MSA (Multi-head self-attention)

• layer normalization (LN)

• 2-layer MLP (Multi-layer perceptron)

• Serves as the computational 
backbone.

10



Shifted window based self-attention

•
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•
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Self-Attention

•
ொ௄೅

ௗ

• ெమ×ௗ are the query, key and value matrices, d is the query/key 

dimension and ଶ is the number of patches in a window.

• is relative position bias.

• (ଶெିଵ)×(ଶெିଵ)
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Patch Merging
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Some architecture variants

•
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ImageNet
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Object Detection on COCO
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Semantic Segmentation on ADE20K
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Ablation Discussion
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Conclusion

• Hierarchical feature representation. 

• Linear computational complexity.

• Can achieve state-of-the-art performance on object detection and 
semantic segmentation.
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