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Why RNNs

Feedforward Nns fixed input size each input
independent of prev future inputs

Image classification each image independent of
prev

Auto completion successive inputs not independent
predicting next letter depends on prev a cur

inputs
length of input no of predictions not fixed
each orange blue green network performs same
task

Sequence learning problems

Functions at each layer
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BACKPROPAGATION for GD
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Timestamp t
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it rx
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if 2x a 1 vanishing gradient
if 2x t exploding gradient

How to avoid

1 Truncated backpropagation

only t k timestep to t timestep
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2 Gradient clipping

Normalise gradients according to a
vector norm leg L2

let g off

g threshold g
11911

3 LSTM

d An RNN takes input of words each as a

vector of length n one hidden layer with
M2 neurons and one output layer with 2
neurons If total no of weights 161 find
n
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RNN Architectures

d one to one

Single input to single output
output from t fed as input to tel
Eg predictive text

2 One to many

single input to multiple hidden states
and multiple output values
Share hidden states across timesteps
Eg image captioning music generation
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