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Unsupervised Deep Learning

⊚ Deep learning as other areas of machine learning has also a bias for supervised
methods

⊚ Deep learning relies on huge datasets, but there is a limit to how many labels we
can obtain efficiently

⊚ Unsupervised methods can benefit of all the data that we can not label and make
an impact on supervised tasks

◦ We could learn the inherent probability distribution of the data (generative model)
as a representation for supervised tasks

◦ We can solve unsupervised tasks with data that need semantic understanding of the
problem for building representations
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Why unsupervised learning is important for AI?

Geoffrey Hinton

(in his 2014 AMA on Reddit)

The brain has about 1014 synapses, and we only live for about 109 seconds.
So we have a lot more parameters than data. This motivates the idea that we
must do a lot of unsupervised learning since the perceptual input (including
proprioception) is the only place we can get 105 dimensions of constraint per
second.
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Yann LeCunn’s LeCake



Unsupervised Learning Applications

⊚ Generation of new data from generative models (probability distribution)

⊚ Generation using conditioning (bias the generation with a prior or transfer from
one domain to another)

◦ Generating speech with different characteristics, generating images from text,
image to image translation. . .

⊚ Information compression from latent representations

⊚ Improve supervised tasks with data embeddings generated from self-supervised
pre-training
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Image Generation Models Evolution (2012-2025)
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