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Vision Transformers: How to Train?
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Carion et al, “End-to-End Object Detection with Transformers”,  ECCV 2020

Fan et al, “Multiscale Vision Transformers”, ICCV2021

Liu et al, “Swin Transformer: Hierarchical Vision  
Transformer using Shifted Windows”, CVPR 2021

http://people.cs.umass.edu/~miyyer/cs685/

http://people.cs.umass.edu/~miyyer/cs685/
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Perceptron
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Input Function

Activation Function

Output Function
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Examples for Activation Functions
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ෝ𝒚 = 𝒇 (𝒈 (𝒙 ; 𝑾1 , 𝒃1 ); 𝑾2 , 𝒃2)

𝑖: Layer 𝑖
𝒃𝑖 : Bias for 𝑖
𝑾𝑖 : Weight matrix for 𝑖
𝝈𝑖 : Activation function for 𝑖

Hidden 
layer(s)

Output 
layer

𝒙 ↦ 𝒉 ↦ ෝ𝒚

Input layer

= 𝛔2 (𝑾𝟐 𝛔1(𝑾1𝒙 + 𝒃1 ) + 𝒃2)

𝒐𝒖𝒕𝑖: 𝝈𝑖(𝑾𝒊𝒐𝒖𝒕𝑖−1 + 𝒃𝑖)
Activation in 𝑖

𝒏𝒆𝒕𝑖: 𝑾𝒊𝒐𝒖𝒕𝑖−1 + 𝒃𝑖

Linear output in layer 1
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Adaptation of mapping parameters (“weights”)
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Simple case 𝑜 = 𝑊𝑥
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Delta Learning Rule
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D. Hebb: The organization of behavior. A neuropsychological theory. 
Erlbaum Books, Mahwah, N.J., 1949
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Justification of Delta Rule
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Gradient Descent
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Gradient
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Gradient Descent (cntd.)
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D. Hebb: The organization of behavior. A neuropsychological theory. 
Erlbaum Books, Mahwah, N.J., 1949

What if the 
gradients 

become very 
small?
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ReLU: Rectified Linear Unit
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Learning Parameters (“Hyper parameters”)

▪ Batch size
▪ Number of samples processed before model is updated

▪ Epochs
▪ Number of complete passes through the training dataset
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Autoencoder
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Ole Dreessen: Training Convolutional Neural Networks: 

What Is Machine Learning?—Part 2

▪ Training of convolutional networks

▪ Need good starting points
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Ole Dreessen: Training Convolutional Neural Networks: 

What Is Machine Learning?—Part 2



CHAI
Humanities-Centered AI

ViLBERT (Vision and Language BERT)
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ViLBERT: Pretraining Task-AgnosticVisiolinguistic  

Representations for Vision-and-LanguageTasks

Presented by - Sidharth Singla, 20774908

Jiasen Lu, Dhruv Batra, Devi Parikh, and Stefan Lee. ViLBERT: pretraining task-agnostic visiolinguistic representations for vision-and-language 
tasks. Proceedings of the 33rd International Conference on Neural Information Processing Systems. Curran Associates Inc., Red Hook, NY, USA, 

Article 2, 13–23. 2019
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Model
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Method: Contrastive Pre-training
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