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Gradient Descent
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Millions of parameters ......

To compute the gradients efficiently,
we use backpropagation.




Chain Rule
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Backpropagation
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Forward pass:
0l 0z 0l Compute dz /0w for all parameters
ow - ow Oz Backward pass:
(Chain rule) Compute dl/0z for all activation

function inputs z



Backpropagation — Forward pass

Compute 0z/dw for all parameters
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Backpropagation — Forward pass

Compute 0z/dw for all parameters
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Backpropagation — Backward pass

Compute dl/0z for all activation function inputs z
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Backpropagation — Backward pass

Compute dl/0z for all activation function inputs z
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Backpropagation — Backward pass

Compute dl/0z for all activation function inputs z
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Backpropagation — Backward pass
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Backpropagation — Backward pass

Compute dl/0z for all activation function inputs z
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Backpropagation — Backward pass

Compute dl/0z for all activation function inputs z
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Backpropagation — Backward pass

Compute dl/0z for all activation function inputs z

Case 2. Not Output Layer
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Backpropagation — Backward pass

Compute dl/0z for all activation function inputs z

Case 2. Not Output Layer Compute dl/0z
recursively

Until we reach the
output layer ......
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Backpropagation — Backward Pass

Compute dl/0z for all activation function inputs z
Compute dl/0dz from the output layer
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Backpropagation — Backward Pass

Compute dl/0z for all activation function inputs z

Compute dl/0z from the output layer
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Backpropagation — Summary
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