Neuronal Networks
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Forward Propagation:

In this step we calculate the output of our Neuronal Network:

Input Layer Hidden Layer Output Layer
1

2O = xw® 4 p®
a® = 5(z®)

Where:

Jj:j-thlayer

i: i-th origin neuron in layer
k: k-th neuron in layer

o: Activation function

x: Input data

¥: Ouput data

a: Output of hidden layer
w: Weights

Let's calculate a
ai(l) =0 (zl.(l))

Zil) = xlwﬁ) + xzwz(i) +p®
Zél) = xlwl(;) + xzwz(;) + bW
Z?El) = xlwg) + xzwz(;) +p®
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Then let's determine the second hidden layer:
Zi(z) = ai(l)w(z)
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Zi(z) = [agl)wﬂ) + agl)wz(i) + agl)wg) +b®@ agl)wl(;) + agl)wz(;) + agl)wg) +b®@ agl)wg) + agl)wg) + agl)wg(;) + b(z)]
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Finally let's calculate the output or prediction:
9= ai(z)w(3) +p®
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9= a®w® + aPw® + dPw 1+ p®

Back Propagation (MSE) :
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Gradient Descent Algorithm:
Partial Derivates:

Partial derivate of last layer (One training example):
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Partial derivate for multiple training examples:
o 1" Ok
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Partial derivate of the second last layer.
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Last third layer:

]k _
w2 ~ a=6,_,68,_16,
Firstlayer:
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First derivate (This case):
ok 0z aa™ 9z 9a®@ 9z(3) 923 aJ,
aw® ~ gw 3z 3a® 923 3a@ 973 §a®
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Iterative process (Ignore Input):
First compute error:

o 1
60 =—5=0 (Z(”);Z@“) ~y)

Propagation of errors:
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Cost gradient:
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