Neural Networks
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Neural networks is an algorithm inspired by the neurons in our brain.

It is designed to recognize patterns in complex data, and often performs
the best when recognizing patterns in audio, images or video.

A neural network simply consists of neurons (also called nodes).

Then each neuron holds a number, and each connection holds a weight.

Activation functions are usually non linear transforming functions which
transform linear function into a non linear form which is capable of
capturing complex patterns.
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Activation function

Unit step
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o If v = h(x)=g(u). where u = f(x). then
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Backpropagation

»Backpropagation is for calculating the gradients efficiently.

» We always start from the output layer and propagate
backwards, updating weights and biases for each layer.

»adjust the weights and biases throughout the network, so that
we get the desired output in the output layer.
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output = act(w3* hidden?2)
hidden2 = act(w2 * hiddenl)
hiddenl = act(wl * input)

output = act(w3* act(w2 * act(wl * input)))
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Computing

d e(w
We can evaluate 0 e(w) one by one: analytically or numerically
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A trick for efficient computation:
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We have —L- = z. We only need:
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o for the final layer

For the final layer l = L and 7 = 1:

for the tanh
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Repeat :
Initialize weights to a small random number and let all biases be O

Forward pass for next sample in mini-batch and calculate activations.

Backward pass calculate gradients and update gradient vector by

iteratively propagating backwards through the neural network.

Update weights and biases based on the gradient vector calculated
from averaging over the mini-batch.




