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Stochastic autoencoders



Stochastic autoencoders

• 𝑝𝑑𝑒𝑐𝑜𝑑𝑒𝑟(𝑥|ℎ) determines the output units and the loss function.

• Train the autoencoder by  minimizing − log 𝑝𝑑𝑒𝑐𝑜𝑑𝑒𝑟(𝑥|ℎ)

• E.g., 𝑝𝑑𝑒𝑐𝑜𝑑𝑒𝑟 𝑥 ℎ = 𝑁(𝑥; ො𝑥 ℎ , 𝜎2)

• Since the examples are assumed to be i.i.d., the loss is

− log𝑝𝑑𝑒𝑐𝑜𝑑𝑒𝑟 𝑥 ℎ = −σ𝑖=1
𝑚 log 𝑝𝑑𝑒𝑐𝑜𝑑𝑒𝑟 𝑥𝑖 ℎ𝑖

• The MSE error:  𝑀𝑆𝐸𝑑𝑒𝑐𝑜𝑑𝑒𝑟 =
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Denoising autoencoders



Denoising autoencoders

The autoencoder learns a reconstruction distribution 𝑝𝑟𝑒𝑐𝑜𝑛𝑠𝑡𝑟𝑢𝑐𝑡(𝑥| 𝑥)
estimated from training pairs 𝑥, 𝑥 , as follows:

If encoder is deterministic, 



What it learns



Contractive autoencoders

• minimize



Manifold learning

Non-linear Manifold

• Reconstruction error alone: learn an identity function.

• Contractive penalty alone: learn features that are constant w.r.t. input x.

• The compromise between the two forces makes representation h only sensitive to 
changes along the manifold directions.



Contractive autoencoders

• Manifold learning



Contractive VS denoising autoencoders



Application of autoencoders



Semantic hashing



Semantic hashing


