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Outline
• Review of neural networks 

• New advances 

• Popular neural network structures in modern applications 

• Sequence-to-sequence models

• Generative adversarial learning

• Open questions



Sequence to Sequence Models

https://github.com/tensorflow/nmt





https://github.com/google/seq2seq



https://papers.nips.cc/paper/5346-sequence-to-sequence-learning-with-neural-networks.pdf



Image to Sequence

Vinyals et al. CVPR2015





Generative Adversarial Networks

Diagram from https://medium.com/@devnag/generative-adversarial-networks-gans-in-50-lines-of-code-pytorch-e81b79659e3f



Generative Adversarial Networks

https://arxiv.org/pdf/1701.00160.pdf





(Goodfellow 2016)

Single Image Super-Resolution

(Ledig et al 2016)



(Goodfellow 2016)

Training Procedure
• Use SGD-like algorithm of choice (Adam) on two 

minibatches simultaneously: 

• A minibatch of training examples 

• A minibatch of generated samples 

• Optional: run k steps of one player for every step of 
the other player.
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Open Questions in Deep Learning



Adversarial Examples

https://blog.openai.com/adversarial-example-research/
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https://blog.openai.com/adversarial-example-research/



Generalization

Deep neural networks easily fit random labels.



Open Questions in Deep Learning
• Why does it generalize? Does it generalize? 

• Adversarial examples. How to make models more robust 

• Unsupervised learning, other learning paradigms? 

• Interpretability, explaining decisions of the learned model 

• Where’s the limit?



Tranformers

• New state-of-the-art for language modeling  
http://www.peterbloem.nl/blog/transformers

http://www.peterbloem.nl/blog/transformers

