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Multi-Layer Perceptrons

Topology
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Multi-Layer Perceptrons (cont.)

Activation Functions

linear function step function sigmoid function

F (�) = 1/(1 + e��)

hyperbolic tangent

F (�) = tanh(�)

net(l)j =
M(l�1)X
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Backpropagation Algorithm

Supervised Learning Algorithm

• Gradient descent to adjust the weights reducing the training error ":

�w (l)
ij = �⌘

@"

@w (l)
ij

• Typical error function: mean squared error

"MSE(w) =
1
2
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Backpropagation Algorithm (cont.)

Adjusting the weights w (L)
jk of the output layer

@"MSE
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Backpropagation Algorithm (cont.)

Adjusting the weights w (L)
jk of the hidden layers

• Desired output values for the hidden layers are not known.

• For the weights w (L�1)
ij of the last hidden layer:
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Backpropagation Algorithm (cont.)
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Backpropagation Algorithm (cont.)

Sensivity �(l)j for any hidden layer l , 0 < l < L

�(l)j = f 0(net(l)j )
M(l+1)X

k=1

w (l+1)
jk �(l+1)
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Update rule
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