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A bit of history:

Hubel & Wiesel,
1959

RECEPTIVE FIELDE OF SINGLE :
NEURONES IN he
THE CAT'S 3TRIATE CORTEX T~ S——

RECEPTIVE FIELDS, BINOCULAR .' -

INTERACTION \
AND FUNCTIONAL ARCHITECTURE IN \

THE CAT'S VISUAL CORTEX

1968...
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o OfK

filters = np.zeros(shape=(7, 7, channels, 2), dtype=np.float32)
filters[:, 3, :, 0] = 1 # +%ZH
filters[3, :, :, 1] = 1 # +ZZH
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E2l &(pooling layer)
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Z|c £3&(max pooling layer)
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m 2 x 2372 £2 H<E(pooling kernel)
o U| 72| dofl £t 2fE SO 71E 2 UTH AR S = MHE.
m HZE(stride): 2
o S| YHSBOM F 7 AL FH{ ESHE M E. B2 =8 =71 1/4
E &S0&.
s IS 1S (padding="valid")
o HIZ0f e} LF it Hol ZAIE £ QUS.
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tf.keras.layers.MaxPool2D(
pool size=(2, 2), strides=None, padding='valid', data format=None, **kwargs

)
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global avg pool

CC

-

rir

global avg pool

keras.layers.GlobalAvgPool2D()

keras.layers.Lambda(lambda X: tf.reduce mean(X, axis=[1l, 2]))
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class DepthMaxPool (keras.layers.Layer):
def init (self, pool size, strides=None, padding="VALID", **kwargs):
super (). init (**kwargs)
if strides is None:
strides = pool size
self.pool size = pool size
self.strides = strides
self.padding = padding
def call(self, inputs):
return tf.nn.max pool(inputs,
ksize=(1, 1, 1, self.pool size),
strides=(1, 1, 1, self.pool size),
padding=self.padding)
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o

DefaultConv2D = partial(keras.layers.Conv2D,
kernel size=3, activation='relu', padding="SAME")

model = keras.models.Sequential([
DefaultConv2D(filters=64, kernel size=7, input shape=[28, 28, 11]),
keras.layers.MaxPooling2D(pool size=2),
DefaultConv2D(filters=128),
DefaultConv2D(filters=128),
keras.layers.MaxPooling2D(pool size=2),
DefaultConv2D(filters=256),
DefaultConv2D(filters=256),
keras.layers.MaxPooling2D(pool size=2),
keras.layers.Flatten(),
keras.layers.Dense(units=128, activation='relu'),
keras.layers.Dropout(0.5),
keras.layers.Dense(units=64, activation='relu'),
keras.layers.Dropout(0.5),
keras.layers.Dense(units=10, activation='softmax'),

1)



CNN Of|X|: LeNet-5
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120 1x1
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6 14x14
6 28xX28
1 32x32
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tanh
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< 18l &X: LeNet-T CNN (http://yann.lecun.com/exdb/lenet/index.html) >



http://yann.lecun.com/exdb/lenet/index.html

CNN O{|A[: AlexNet

e 2012 [LSVRC (http://www.image-
net.org/challenges/LSVRC/#:~:text=The%20ImageNet%20Large%20Scale%20Visual,
s g

n 5-502{2:17%

2 oo - 1,000 - - - Softmax
F10 &3 o - 4006 - - - RelLU
Fo a4 A - 4096 - - - RelU
F8 E|ch 23 256 6%6 3%3 2 valid -

C7 ges 256 13x13 3x3 1 same RelLU
C6 s 384 13x13 3x3 1 same RelLU
C5 s 384 13x13 3x3 1 same RelLU
S4 Z|cf 23 256 13x13 3x3 2 valid -

C3 202 256 27 x27 5x5 1 same RelLU
S2 Zlch 23 96 27 %27 3x3 2 valid -

Ct BEE 96 55x55 11 X114 4 valid RelU

i

3(RGB) 227 %227 — = - -

[
164


http://www.image-net.org/challenges/LSVRC/#:~:text=The%20ImageNet%20Large%20Scale%20Visual,image%20classification%20at%20large%20scale.&text=Another%20motivation%20is%20to%20measure,indexing%20for%20retrieval%20and%20annotation.

128 204¢ 2048 dense

o5}

dense dense

1000

192 192

128 Max

Max 128 Max pooling
pooling pooling

22\ ||} 7

2048 2048

48

<2l #%&: ImageNet Classification with Deep Convolutional Neural Networks

(https://papers.nips.cc/paper/2012/hash/c399862d3b9d6b76c8436€924a68c45b-
Abstract.html)>



https://papers.nips.cc/paper/2012/hash/c399862d3b9d6b76c8436e924a68c45b-Abstract.html
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e Z 3} LRN(local response normalization)
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CNN OIX|: GoogLeNet

e 2014A ILSVRC & 2H!
n 5-5022: 7%
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Zoi 22 112 288 64 64 o4 o
192, 3x3 + 2(S) b 144 32 1000 2w
L 128 256 64 64 a0z
128 24 40%
HeE 160 224 64 64 o 7 =2
192, 3x3 + 1(S) 112 24 1024, 77 + 1(V)
ST 192 208 48 64 384 384 128 128
64, 1x1 + 1(S) <t 96 16 b 192 48
™~ Ay 22 256 320 128 128
480, 3x3 + 2(S) 160 32
o) 22 128 192 96 64 e 22
64, 3x3 + 2(S) 128 32 832, 3x3 + 2(S)
s 64 128 32 32 256 320 128 128
64, 77 + 2(S) 96 16 160 32
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CNN Ol[A: VGGNet

e 2014 |LSVRC =25 2
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CNN O0f|x|: ResNet

e 20154 ILSVRC 22 24
n 5-502{2:3.6%

e ResNet-152: 152712| etd&E S AIE. 6

= fE|-EI|E-|
e ResNet-34: 34712 &5 S 2R QUS

A=
T —

0

Rl
2
El

A BRI %=
x



ZEXE §(residual unit, RU)
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ResNet /1=
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128, 3x3 + 2(S)

2l 22
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T=2 Inception-v4
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CNN Of|A[: Xception
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Xception 1=

Entry flow

Middle flow

Exit flow

299x299x3 images
l

Conv 32, 3x3, stride=2x2
ReLU

|
Conv 64, 3x3

ReLU

|
SeparableConv 128, 3x3 I
I

Conv 1x1
stride=2x2

ReLU

19x19x728 feature maps

e

ReLU

SeparableConv 728, 3x3

19x19x728 feature maps

ReLU

SeparableConv 728, 3x3

Conv 1x1
stride=2x2

ReLU

SeparableConv 728, 3x3

SeparableConv 128, 3x3
I

|MaxPooLing 3x3, stride=2x2

+

ReLU
SeparableConv 256, 3x3
I

Conv 1x1
stride=2x2

ReLU

S

19x19x728 feature maps

Repeated 8 times

SeparableConv 256, 3x3

I
|MaxPooling 3x3, stride=2x2|

+

Conv 1x1
stride=2x2

ReL.U
SeparableConv 728, 3x3
]

ReLU
SeparableConv 728, 3x3

I
|MaxPooling 3x3, stride=2x2|

+

19x19x728 feature maps

ReLU

SeparableConv 728, 3x3
I

ReLU
SeparableConv 1024, 3x3

I
|MaxPooLing 3x3, stride=2x2|

+

SeparableConv 1536, 3x3
ReLU

|
SeparableConv 2048, 3x3

ReLU

I
| GlobalAveragePooling

2048-dimensional vectors

Optional fully-connected
layer(s)

Logistic regression

<2l &X]: Xception: Deep Learning with Depthwise Separable Convolutions

(https://arxiv.org/pdf/1610.02357.pdf)>



https://arxiv.org/pdf/1610.02357.pdf
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