


Learning with piecewise linear maps

I Representation theory approachDecompose a problem into simples and take
it from there

I Today Representation theory applied to machine learning

To keep this easy:
Machine learning = deep neural networks

That is nonsense, but I only have 50 Minutes, so we go for it

Example (picture recognition)

Are we seeing ice cream? Yes, maybe or no?

Neural ice cream network:
f : R# pixels ! layers! R and f (R# pixels) ! probability of seeing ice cream

Crucial 1 #layers ! accuracy of the result

Many layers are extremely crucial
but computations are still very di�cult

) look for simpli�cations
Many layers are extremely crucial

Play live at https://playground.tensor
ow.org

Example (picture recognition with group action)

If our picture has some group symmetry
then we should be able to use therepresentation theory approach , right?

Why is that potentially amazing? Well:

Assume we want to knowf k for linear G-equivariant f : V ! V

The representation theory approach plusSchur’s lemma give
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) f k is pretty easy to compute

Crucial 1 #layers ! accuracy of the result

Crucial 2 Machine learning likes piecewise linear but non-linear maps

) study piecewise linear representation theory

I show you a few teeny-weeny steps in this direction!
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Learning with piecewise linear maps

I ReLU: R ! R; x 7! max(x; 0) is the most popular activator map in machine learning

I Linear maps arenot working Play live at https://playground.tensor
ow.org
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