ENGR 4350 Applied Deep
Learning

Meural Hetwork: Part 2

09 21 " 20Ee



Outline
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Multi-Layer NHeural NHetwork

K-layer Neural Network



View of a General Layer
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Forward Propagation

x K — g(X[k—u WK +b[k])

Backward Propagation
dZX = dX Xk « g'(z[k])
AWk — ﬁx[k—llT . d7¥]
dblH = L M 4zl

dX k-1 — gzl . WkIT



Forward-Backward Propagation
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Forward Propagation
For layer k=1 to K

X — g, (X[k—l] . WH +b[k}> where, input: X =XI”, output: y = X'



Backward Propagation

Set dX Kl = 9L
oy

For layer k=K to 1

dzl — 90 XN _ gyl g (Z[k])

dXK ~ 9zN
_9J 9ZM 1
AWK — e X[ 1T | 37k
dblk = a%ﬂ - gﬁg — ﬁ 21 dZ¥ axis=0, keepdims=True
-1 _ _9J _9ZM
dX k-1 — D = d7, k. W kT

dX ¥  gxlk—1l



Derivatives of Activation

Functions

o' (2) = o(2)(1 — 0(2)) sigmoid

RelLU

J:.:>O

lO. otherwise 5.

Il

ReLU(z)

1, z>0
0, otherwise

ReLU'(z) = {

o'(2) =1—o%(2)

(b)
LeakyRelLU(a=0.2)
10

z,z>0

az,otherwise

LeakyReLU(z) :{

1, z>0

LeakyReLU'(2) = {a otherwise



