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CNN vs. DNN
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Å

Å ҍ ῏ (important! )
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Å (Convolutional Layer)
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Å (Pooling Layer)
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CNN ᾣ

Å (Pooling Layer)

₮ :
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Q1̔conv pooling ₮ ҹָ
Ӈѿҩ ҉ ѿҩ Ҋ ̙



CNN ᾣ

Å (Activation Layer)
ÅSigmoid ₱

Ὢὼ

ÅTanh ₱
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Sigmoid Tanh ₱



CNN ᾣ

Å (Activation Layer)
ÅSigmoid ₱

Ὢὼ

ÅTanh ₱

Ὢὼ

Sigmoid Tanh ₱

Q2̔sigmoid tanh₱ ӊ ҉ ָӇ
῏ ̙



CNN ᾣ

Åῃ (Fully-connected layer)
ώ ὡ ὼ ὦȟὡᶰᴙ ȟὦɴ ᴙ



CNN ᾣ

Åῃ (Fully-connected layer)
ώ ὡ ὼ ὦȟὡᶰᴙ ȟὦɴ ᴙ

Q3: ῃ ҉ ָӇ῏ ̙
Q4: ң ѿ ף ?



CNN

ÅCNNץ Ἕ 2D Ἕ ᵬҹ ῀̆ᶏ ӟ
Ἕ ӟ ̆ ԍ ₮

ӈ ₱ ᶏ ᴰ ⌠ (End-to-end) ӟ̆׆
ꜚ ӟ ⌠ Ἕ ⌠ ӈ

CNN
ᴰ



PART II. ףCNN



CNNש

LeNet
(1998)

AlexNet
(2012)

VGGNet
(2014)

NIN(2013)

GoogLeNet
(2014)

Inception  
v2,v3,v4  

(2015,2016)

ResNet
(2015)

Inception-
ResNet
(2016)

DenseNet
(2016)



CNNש

LeNet
(1998)

AlexNet
(2012)

1
VGGNet
(2014)

NIN(2013)

GoogLeNet
(2014)

Inception  
v2,v3,v4  

(2015,2016)

ResNet
(2015)

3

Inception-
ResNet
(2016)

DenseNet
(2016)

2



CNNש

LeNet
(1998)

AlexNet
(2012)

1
VGGNet
(2014)

NIN(2013)

GoogLeNet
(2014)

Inception  
v2,v3,v4  

(2015,2016)

ResNet
(2015)

3

Inception-
ResNet
(2016)

DenseNet
(2016)



AlexNet(2012) [1]

Åᶏ ҆ ῃ ‰ Ἕ ImageNet

Å CNN ׆ Ἕ ⌠ №

Åᶏ GPU ⱴ

ÅImageNet ҉top-5 ӊ╠ 9%



AlexNet(2012)

Å̓͂
Åᶏ ReLU ₱ ף ᴰ sigmoid tanh̆
ҹCNNҬ ‰
Å tanh̆ 6Ṑ

Å ῀Dropout
Å ҩmini-batch forward-backward Ҭ̆ ῃ

₮ ѿץ ҹ0

Å ῀Group convolution⁞
Å ӊ ῀ ₮ ӊ ̆



NIN(2013) [2]

Å ₮ѿ Network in Network ̆ᶏ MLP ף
ᴰ
Å Ҭᶏ 1x1 conv + ReLU+conv MLPconvȂ1x1 conv ҹCNN
Ҭ ‰

Å ₮ᶏ global average poolingף fc ̆ ⁞
ÅAlexNetҬῃ 95%(68million)



VGGNet(2014) [3]

ÅImageNet 2014 ֒´

Åᶏ 3x3 ף AlexNetҬ7x7 ̆ └
ⱴ Ȃ3x3 ҹ CNN Ҭ

Å 16 19 VGG-16 VGG-19 ̆ ҹ
ᴋⱵ ‰



VGGNet(2014) [3]

ÅImageNet 2014 ֒´

Åᶏ 3x3 ף AlexNetҬ7*7 ̆ └
ⱴ ȁ3x3 ҹ CNN Ҭ

Å 16 19 VGG-16 VGG-19 ̆ ҹ
ᴋⱵ ‰



GoogLeNet(2014) [4]

ÅImageNet 2014  ´ ̆ google ̆ LeNet

Å23 ̆ ҉ ӊ╠ ̆ VGG
(5million vs. 144 million)

ÅInception ̆Ҍ ұ ̆
ⱬ
Å ῀NIN Ҭ1x1 conv̆ ̆ ᵞ



GoogLeNet(2014) [4]

ÅImageNet 2014  ´ ̆ google ̆ LeNet

Å23 ̆ ҉ ӊ╠ ̆ VGG
(5million vs. 144 million)

ÅInception ̆Ҍ ұ ̆
ⱬ
Å ῀NIN Ҭ1x1 conv̆ ̆ ᵞ



GoogLeNetFamily

ÅGoogLeNet-> Inception v1

ÅInception v2[5]̔ v1 ҉ ῀Batch Normalization(BN)̆ⱴ
̆ᶏ ⌠

̆ ȂBN ҹCNN Ҭ ‰ Ȃ



GoogLeNetFamily

ÅInception v3[6]: v2 ҉ ῀ľ № Ŀ
̆ ₮ᶏ ңҩNx1-1xN
ף ѿҩNxN ̆⁞

ÅInception v4[7]: v3 ҉ Ạḱ ̆
ⱴ ѿ ≢

ÅXception[8]̔ Inception ̆ ₮Depth-
wise Separate Conv̂group= ₮ ̃



ResNet(2015) [9]

ÅImageNet 2015  ´ ̆CVPR 2016 best paperȂ Ἕ№
≢ ֲ

Å ₮152 CNN ̆ ӊ╠ 23 GoogLeNet

Å ₮ľ ӟĿ ̆ᶏ ľ Ŀ ̂shortcut̃



ResNet(2015)

Åꜚ ̔ ≢ ̆ ҉ Ȃ
҉ ⱴ ̆Һ ̂ ̃

Å ‗ ̔ᶏ ̆ ᴰ № ץ residual 
path̆ identity path ̆ ⌠ ῀ ׆̆

Ӟ ץ ᾧ



ResNet(2015)
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ResNetFamily

ÅResNet-v2[10]: Residual blockҬConv-BN-ReLU ԅBN-ReLU-
Conv̆ ᶏ shortcut path ResNet ⱴ ‪̆ ᴰ
ץ ׆ ₮ ᴰ ῀



ResNetFamily

ÅResNet [25]̔ ₮ResNet ѿ
̆ ץ ѿ ↓

ÅWide Residual Network[12]

Å ᵖ ̂ ̃
ResNet



ResNetFamily

ÅResNeXt[11]̔ ResNet residual path
Ҭ №ᶏ AlexNetҬgroup
└№ ̆ Ҍ ’
Ҋ ⱴ ⱬ

ÅResNetwith DropLayer[24]̔ ѿץ
ResNetҬ residual path

₮ ҹ0̆ Ḡ shortcut̆ ᴇԍ
− ԅ block


