Unsupervised Learning:
Deep Auteencoder
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Starting from PCA
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Bottleneck later

Output of the hidden layer is the code



Deep AUtGEnCOder Symmetric is not

necessary.
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Reference: Hinton, Geoffrey E., aRdslanR.Salakhutdinov'Reducing the
dimensionality of data with neural networksStience313.5786 (2006): 50807



Deep Auteencoder
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Pokémon

Ahttp://140.112.21.35:2880/~tlkagk/pokemon/pca.html

Ahttp://140.112.21.35:2880/~tlkagk/pokemon/auto.html

AThe code is modified from
Ahttp://jkunst.com/r/pokemon-visualizeem-all/
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http://140.112.21.35:2880/~tlkagk/pokemon/pca.html
http://140.112.21.35:2880/~tlkagk/pokemon/auto.html
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Auto-encoder—
Similar Image Search
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Reference: Krizhevsky, Alex, and Geoffrey E. Hinton. "Using very deep
autoencoders for content-based image retrieval." ESANN. 2011.
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Retrieved using Euclidean distance in pixel intensity space

dist: 0.0 dist: 3064.2 dist: 3094.1 dist: 3132.4

dist: 3154.8

retrieved using 256 codes




Auto-encoder— Pretraining DNN
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Auto-encoder— Pretraining DNN
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Auto-encoder— Pretraining DNN
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Auto-encoder— Pretraining DNN
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More: Contractive auteencoder
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Vincent, Pascal, et al. "Extracting and composing robust features
with denoising autoencodersICML 2008.



Learning More
- Restricted Boltzmann Machine

ANeural networks [5.1] : Restricted Boltzmann machjne
definition
Ahttps://www.youtube.com/watch?v=p4Vh_zMw
HQ&lndex—36&I|st PL6XP]9ISgXYEcOhN7TqghAJ6NAPTI
mUBH

A!\Ieural networks [5.2] : Restricted Boltzmann machgne
Inference

Ahttps://www.youtube.com/watch?v=lekCh_i32iE&list=PL
6ij9|5qXYEcOhn7quhAJ6NAPrNmUBH&mdex-B?

ANeural networks [5.3] : Restricted Boltzmann machifree
energy

Ahttps://www.youtube.com/watch?v=e0Ts_7Y6hZU&Iist=
PL6XpJ9I5qXYECOhn7quhAJ6NAPrNmUBH&lndex 38



Learni ng Mor e
-Deep Belil ef Net

ANeural networks [7.7] : Deep learnindeep belief network

Ahttps://www.youtube.com/watch?v=vkb6 AWY XZ51&list=
PL6Xpj915gXYEcOhN7TqghAJ6NAPrNmUBH&Index=57

ANeural networks [7.8] : Deep learningariationalbound

Ahttps://www.youtube.com/watch?v=pStDscJh2Wo&list=
PL6Xpj915gXYEcOhNn7TgghAJ6NAPrNmUBH&INdex=58

ANeural networks [7.9] : Deep learnin@BN pretraining

Ahttps://www.youtube.com/watch?v=35MUIYCColk&list=
PL6Xpj915gXYEcOhN7TqghAJ6NAPrNmUBH&Index=59
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for CNN
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Alternative: simply
repeat the values
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ACan we use decoder to generate something?
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ACan we use decoder to generate something?
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