Backpropagation
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ObLwas cxema oby4eHus

1. prepare batch 2. forward pass
non-linear activation softmax
Y
4. update weights 3. backward pass

Wi = Wi - YVWlL
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Example 1. Sigmoid
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Example 1. Sigmoid

The Chain Rule
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Staged computation
1

f = G(WOx + Wl) = 1+ e‘(Wox+W1)

do(x)
X ——=0(®)(1-0(x)




Gradient checking

e [IpoBepka KOPPEKTHOCTM MPOU3BOOHOM:

df (x) _ f(x+ EPS) — f(x — EPS)
dx 2EPS

e Ecnu x — BekTOP:
Xi. =X+ EPS Xeg;
xi— =x —EPS X g

df (x)  f(xi) = f(x-)
dx; 2EPS




Patterns

f = 3(xy + max(y, z))
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Patterns f = 3(xy + max(y, z))
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Example 2. Matpuubl
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Example 2. Matpuubl

e FEcnnZ=XY, 10 3Haa dZ nveem:

o panee dx =df/dx

o dY=XdZ

o dX=dzYT
e Dimension analysis

o X undX gomKkHbl UMETb OANHAKOBYIO Pa3MepPHOCTb
) Hennoxoe obbAacHeHne

o  http://cs231n.stanford.edu/vecDerivs.pdf




Example 3. Simple NN

W b, W, b, 1
| | | | e
X + relu : + sigmoid
Vw,L =7 y BCE [—L
Vbil‘ - ?

Ytrue log(ypred) + (1 _ ytrue)log(l _ ypred)




Example 4. Softmax

Xi

Zk exk

softmax(x); = S;

V. S; =7

Xi~]



Example 4. Softmax

Xi

Zkexk B

softmax(x); = S;

Ve,Si = 584 — 51)
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e Ha npakTtuke backprop ans softmax u cross-entropy loss 06bI4HO cUMTaOT BMECTE
e B Takom cnyyae nony4aetcsi oueHb npocrtas dopmyna ans rpagueHTa

L=— z y_true; log(y_pred;)
i

y_pred; = softmax(logit;)

VlogitiL = (y_pred; — y_true;)



Y10 nocmoTpeTh?

e Course notes cTaHGOPACKOro Kypca no JaHHOM TeMe:
o  http://cs231n.qithub.io/optimization-2/
o  http://cs231n.qgithub.io/neural-networks-3/

e KnaccHas Bnaeo-susyanmsaumnsi ¢ 06bsCHEHUAMMU:
https://www.youtube.com/watch?v=llg3gGewQ5U

e Eule ogHa Hennoxas Bu3yanusauns:
https://google-developers.appspot.com/machine-learning/crash-course/backprop-scroll/




