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Contents
• VIT (Vision Transformer)
• DeIT (Data Efficient Image Transformer)
• SWIN (Shifted Window Transformer)
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Vision Transformer (VIT)
A. Dosovitskiy, L. Beyer, A. Kolesnikov, D. Weissenborn, X. Zhai, T. Unterthiner, M. 
Dehghani, M. Minderer, G. Heigold, S. Gelly, et al., “An image is worth 16x16 words: 
Transformers for image recognition at scale,” arXiv preprint arXiv:2010.11929, 
2020. (ICLR 2021; 2,196 citations!)  
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Vision Transformer (VIT)
• Naive application of self-attention to images requires high 

computation 
• Divide an image into 16x16 patches (tokens)
• Transformers need to be trained on large datasets
• Vision Transformer (ViT) attains excellent results when pre-trained on 

JFT-300M
• 88:55% on ImageNet,
• 90:72% on ImageNet-ReaL, 
• 94:55% on CIFAR-100,
• 77:63% on the VTAB suite of 19 tasks
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Vision Transformer (VIT)
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Divide image into 16x16 patches



Slide credit: Piotr Mazurek

Generate embedding for  each patch
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CLS Token



Slide credit: Piotr Mazurek

Complete VIT
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VIT Model Variants
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Results
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Attention
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Vision Transformer (DeIT)
Hugo Touvron, Matthieu Cord, Matthijs Douze, Francisco Massa, Alexandre 
Sablayrolles, Hervé Jégou, ” Training data-efficient image transformers & distillation 
through attention,” arXiv preprint  arXiv:2012.12877v2 , 2021, ( PMLR, 601 
citations)
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DeIT
• Only difference between VIT and DeIT is  the training strategies, and the 

distillation token.
• Transformer as a Student while CNN as a Teacher
• Distillation tokens to produce estimated labels from teacher
• Attention between class and distillation tokens
• Competitive convolution-free transformers by training on Imagenet only
• Trained  on a single computer in less than  3 days
• DeIT (86M parameters) achieves top-1 accuracy of 83.1% (single-crop) on 

ImageNet (1 million)  with no external data
• VIT was trained on (JFT-300M , 300 millions images)
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DeIT

1/24/2022 CAP6412 - Lecture 1 Introduction 18

Slide courtesy of  AI Bites,  Youtube Channel: 
https://www.youtube.com/c/AIBites 



Knowledge Distillation 
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Knowledge Distillation 
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DeIT
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Different DeIT Configurations
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Comparison Between VIT and DeIT
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Performance
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Results
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SWIN
• Z Liu, Y Lin, Y Cao, H Hu, Y Wei, Z Zhang, S Lin, “Swin transformer: 

Hierarchical vision transformer using shifted windows”, ICCV-2021. 
(Marr Prize) 628 Citations
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SWIN
• Adapting Transformer from language to vision is challenging
• Differences between language and vision Domains

• Large variations in the scale of visual entities  
• High resolution of pixels in images compared to words in text

• To address these differences, SWIN  proposes 
• A hierarchical Transformer whose representation is computed with Shifted 

windows
• Shifted Windowing limit attention 

• To local windows and 
• Allowing cross window connections
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SWIN

• 87.3 top-1 accuracy on ImageNet-1K
• Dense prediction tasks such as  

• Object detection (58.7 box AP and 51.1 mask AP on COCO)
• Semantic segmentation (53.5 mIoU on ADE20K )

• Performance surpasses the previous state-of-the art by 
• +2.7 box AP and +2.6 mask AP on COCO, and
• +3.2 mIoU on ADE20K, 
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Hierarchical Feature Maps and Local Attention
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SWIN Architecture
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Self-Attention within each window and shifted windows
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Transformer Blocks

1/24/2022 CAP6412 - Lecture 1 Introduction 34



Different Configurations
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Results
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Results
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Results
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Summary
• VIT is first Vision Transformer, but trained on huge dataset of 300M

• DeIT employs knowledge distillation, augmentation and efficient 
training strategy, but trained on ImageNet of 1 million

• SWIN employs window attention, in addition performs well on other 
tasks: object detection, semantic segmentation
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