
DATA 442 / 610 Lecture 12

Encoder/Decoder Networks
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• Review CNN Topics 

• Encoder/Decoder networks 

• Introduction to RNNs 

Reading: Deep Learning, Chapter 10

Outline
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Deeper neural networks are more difficult to train 

Batch normalization standardizes each layer’s 
inputs to address internal covariate shift 

Residual connections skip layers, improving training 
and making it easier to learn identity mappings

Training deep (convolutional) neural networks
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ArXiv:1502.03167

ArXiv:1512.03385

https://arxiv.org/abs/1502.03167
https://arxiv.org/abs/1512.03385


Lecture 12 - October 12, 2026 Autoencoders

Different residual block architectures 
have been proposed 

A bottleneck block reduces the 
number of feature maps in each spatial 
(3x3) convolution 

This allows deeper models with efficient 
memory footprints

A bit more on ResNet
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A bit more on TorchVision
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https://docs.pytorch.org/vision/stable/models.html 

Pre-trained models

https://github.com/pytorch/vision/blob/main/torchvision/models/
resnet.py 

Code implementations

https://github.com/pytorch/vision/tree/main/references/classification 

Training recipes

https://docs.pytorch.org/vision/stable/models.html
https://github.com/pytorch/vision/blob/main/torchvision/models/resnet.py
https://github.com/pytorch/vision/blob/main/torchvision/models/resnet.py
https://github.com/pytorch/vision/tree/main/references/classification
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Transformer components: 

• Tokenization 

• Embedding 

• Encoder + decoder 

• Attention mechanism 

Towards Transformers
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ArXiv:1706.03762

https://arxiv.org/abs/1706.03762
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Encoder/Decoder networks
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https://en.wikipedia.org/wiki/Autoencoder

https://en.wikipedia.org/wiki/Autoencoder
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Hands-on with Encoder/Decoder networks
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• Slides will be posted on the course website: https://colen-
teaching.github.io/DATA442-Fall-2026 

• Lab demos will also be posted 

• PS2 due October 23 

• REMEMBER: TA Office Hours Tuesday 12-1pm, Student Success Center

That’s all!
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https://colen-teaching.github.io/DATA442-Fall-2026
https://colen-teaching.github.io/DATA442-Fall-2026

