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Design choices

• What should be the choice of 𝑓() and 𝑔()?

• What should be the loss function?
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Choice of 𝑓(𝑥) and 𝑔(𝑥)
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Choice of 𝑓(𝑥) and 𝑔(𝑥)
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Choice of loss function: Real 𝑥
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Choice of Loss function: Real 𝑥
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Choice of loss function: Binary 𝑥
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Choice of loss function: Binary 𝑥
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Equivalence of Autoencoders and PCA
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Regularization in Autoencoders
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Regularization in autoencoders
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Regularization in autoencoders
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Denoising autoencoders
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Denoising Autoencoders: How does it help?
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Practical Applications: Handwritten digit recognition
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MNIST Data

Basic approach: Raw data as input 
features



Practical Applications: Handwriting Recognition
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AE approach: Learn important 
characteristic of the data



Practical Application: Handwriting Recognition
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AE approach: Train a classifier on top of 
hidden representation



Visualizing Autoencoder Representations
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Visualizing Autoencoder Representations
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Vanilla AE Denoising AE  
𝑞 = 0.25

Denoising AE  
𝑞 = 0.50



Alternate forms of Denoising AE

Joydeep Chandra 24 / 50



Sparse Autoencoder
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Sparse Autoencoders
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Sparse Autoencoders
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Derivation
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Contrastive autoencoders
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Contrastive Autoencoders
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Contrastive Autoencoder
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Contrastive autoencoder
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