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(Rectified Linear Unit)
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Leaky RelLU Parametric Rectifier (PReLU)
f(z) = max(0.01z, ) f(z) = max(az, z)
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https://pytorch.org/docs/stable/nn.html#normalization-layers

Batch Normalization for

Batch Normalization for convolutional networks

fully-connected networks (Spatial Batchnorm, BatchNorm2D)
X: N x D X: NxXCxHxW
Normalize ¢ Normalize i ¢ *
MH,0: 1 x D M,0: 1xCx1lxl
Y,B: 1 x D Y,B: 1xCx1lxl

y = Y(x-M)/0o+P y = Y(x-M)/0o+P
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Figure 1. Training error (left) and test error (right) on CIFAR-10
with 20-layer and 56-layer “plain” networks. The deeper network
has higher training error, and thus test error. Similar phenomena
on ImageNet is presented in Fig. 4.
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Figure 2. Residual learning: a building block.
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p =3

d = 10

fcl = nn.Linear(in_features=p, out features=d)
fc2 = nn.Linear(in_features=d, out_features=p)
n =5

X = torch.randn(n, p)

z1 = fcl(x)

al = torch.relu(zl)

z2 = fc2(al)

z2 2 = X + z2

a2 = torch.relu(z2 2)




= A (FBIEIeX) &5

» https://www.bilibili.com/video/BV1Fb4y
1h73E

» https://www.bilibili.com/video/BV1P341

RE{ER 5128

ly/nn



https://www.bilibili.com/video/BV1Fb4y1h73E
https://www.bilibili.com/video/BV1P3411y7nn

— = (A{HRE, 20234 “ShsRlErAde”
E‘$Iﬂ1* s https://www.bilibili.com/video/BV1Sudy

Tn7/cw



https://www.bilibili.com/video/BV1Su4y1n7cw

IENNETS X



1.
2. &

PRI ENI
JiIRANFLE, EFIAFHLH

JRIE

1R NI A S XS

2. TEoEiRT

iz 1URE



AN

= MBS EEFIFEZHNSH

 RIEERAILETE, FIR—EIANEIns
TSRS EFAIHASER

= (BEAEEIN Y EIASHIXESE
= A ENBRRICIZEXAYEL
= @B —EHYZLRE

IRELZA

¥




= IENMECATLUA S XA RSN —LE2]
REAF, ERERISZRERE

ER

= FROCRRZEINNLERIT

= fEVIENNL:
= I2g1{ELE (Early stopping)
= EFE (Dropout)




= arg min — Z L(y ) f(x(™) ,0)) (,(0)

ize cost
Miwll2 / §

SN

Minimize pena

=




n https.//playground.tensorflow.org

Q-

DATA

Which dataset
do you want to
use?

Ratio of training
to test

data: 50%
—e

Noise: 50
—.

Batch size: 10
—.

REGENERATE

Epoch Learning rate Activation Regularization Regularization rate Problem type
001 1003 0.03 M Tanh - None - 0 - Classification ~
FEATURES + — 3 HIDDEN LAYERS OUTPUT
Which Test loss 0.368
properties do Y i & LY = Training loss 0.116
you want to
feed in? 8 neurons 8 neurons 2 neurons

Colors shows
. data, neuron and 'l U
sin(X2) . -
weight values.

[ show test data Discretize output
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O b Epoch Learning rate Activation Regularization Regularization rate Problem type
0001302 0.03 - Tanh - L1 e 0.03 - Classification ~
DATA FEATURES + — 3 HIDDEN LAYERS OUTPUT
Which dataset Which Test loss 0.259
do you want to properties do M & i & ih & Training loss 0.241
use? you want to
feed in? 8 neurons 8 neurons 2 neurons
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= https://pytorch.org/docs/stable/nn.html
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