Tutorials: part I
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Network structure

Back propagation algorithm
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Supervised learning
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data label: y(x)

output: afl
(x)
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small change in any weight (or bias)

causes a small change in the output
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Optimization

neuron j, layer [

Backpropagation algorithm
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Optimization

Backpropagation algorithm

1. Input z: Set the corresponding activation a' for the input

layer.

2. Feedforward: Foreach ! = 2,3,..., L compute

z! = w'a'! + b and &' = o(2)).
3. Output error 6”: Compute the vector 6% = V,C ® o'(21).

4. Backpropagate the error: Foreachl/ =L —1,L —2,...,2

compute §' = ((w'*1)T6"1) @ o'(2Y).

5. Output: The gradient of the cost function is given by

aC -1 ¢l aC l
= =a, 4. and = 4§t
D'y, L | abjl. J
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Stochastic gradient descent

1. Input a set of training examples

2. For each training example x: Set the corresponding input

activation ¢*!, and perform the following steps:

o Feedforward: Foreach/= 2,3, ..., L compute

= wlag™=1 + bl and a*! = 6(z).

o Output error 5°': Compute the vector
sl = V.C, O OJ(ZX’L)-

o Backpropagate the error: For each
[=L-1,L-2,...,2 compute 5 = (WHHTs**1) 0 ¢/ (z%)

3. Gradient descent: Foreach/=L,L — 1, ... ,2 update the

weights according to the rule w! — w! — L ¥ 5% (a%-1)T and

m

the biases according to the rule b’ — p' — L 3 5.

m

Optimization
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Deep learning + 2

MNIST DEMO:
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Thanks!

Machine Learning



