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01 ?|= O|5H

» CNNO|=ZF 212 ?
- Convolutional Neural Network®| <X}

- Hdie 'E':*'OI&*-E OIOIXI 214, =Xl EXl, S 214 So| &0

- CNN2 BT =, =21 =, 216 oIz ZO2 0|20iH UL,

- CNNZC9| aiz] OIOICIH= &= IOIEHIA XI=9A Stk (local
connectivity) @t 32t AIS X (spatial hierarchy) £ & XAlgl=
20ILCE.
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- LeCun0i| 2[sff K& 24

(1) https://dl.acm.org/doi/10.1162/nec0.1989.1.4.541

RelLU Pooling RelLU Pooling layer RelLU layer

FCL(fully-connected layer)
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01 7|2 O[3l CNN
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» K= Channel
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02 CNN2| 57 {3 - FCLe| o

» Fully Connected Layer Bt 2 S =l ol AMATtS

— L.
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3XFS] AFXI C|O|E{ & 1X}RI O 2 TOiS| A|FHOF ST}, O|iff =27+ &l AL HEAH

- 3H Q| AFEIS 3Kt CIO[E], HiX| 25 AFBEIS Cf2{F AR 4xted HjO|E
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» Fully Connected Layer OI2t0|E £71 33,



03 CNN - &8 £0}

» Classification

(A) =F= =021 O[O X7t OfH Z2H A0 Sot=X|E 280= HE.

» Localization

(A) O|DJX| LM E78 M| 2| /IX|E AEot= HA. CNN2 XS] BAH| JX+E Of
M| XIS EA

» Object Detection

(A) O|O|X] Lol A O K| E A0 B X]. 2 AH|2| SefA2f 2IX|E AMEot=
() At2rAXof| N 2%, M2, =2 BX[T 55 "X

JIH

of0{ Of0fX|&|
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» Object segmentation
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(0]) 2EtZ 0], O|0|X| 5&, {22 0|0|X| 43 GAN 22
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P O] 00| AL E|=71? Segmentation
Classification IRy Object Detection instance

+ Localization Segmentation

CAT, DOG, DUCK  CAT, DOG, DUCK

7 R F
b

Single object Multiple objects
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03 CNN - &8 £0}

» CNNO| 22| =24

Inception(GoogleNet) : 2014 20| A Jfet=l 2E o2 37|9] HE{Z SA| M26|0] CIyst

A2 EFE FE.

VGGNet : Z2 HESRZ AXE 71T BE=, 3x3 HEE AFE0IH o &

VGG16, VGG19 (2014H)

ResNet(Residual Network) : 20155 MS I}, XXt et JlES =
QMO E otge & X 2=, O|0|X| EF(ResNeXt)

DenseNet(Dense Convolutional Network) :

20174
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03 CNN - 8 20f

» CNNO| &t&r|= 1 &
= YOLO(You Only Look Once) : 2A[2F 2H| EHAIE ?let BE ABY 22, WOl A+EE(2016'H)
- Mask R-CNN : SX| B X| &0t Ol QIAE A E3SHinstance segmentation) = $=&(20174)

- EfficientNet : EfficientNet2 B 37|t s 2t9| #& S £|Xstst7| {8l "Compound
Scaling" &S A ELICE O] WH2 HIESR(Z S| 40|, HH|, s ESE SAI0| 251 2&8dS

2CH3} 20199 =

- Vision Transformers (ViT) : 0|0|X| X 2|0|| Transformer O} |[EIXE X st HEIZ 202010
tII-E
=

- O|O]X| 45 AI2l GANO||= 52317 CNNO| AtEa B3R HLt.
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= A& (Convolutional Layer)
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ol 274Q| ol2to|EH = Mo
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/210
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(Convolutional Layer) - &
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b 21224 S0jAs ZE(Q O|0|X| FHTOR

=]
30
)
=0

Feature Map

http://taewan.kim/post/cnn/
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04 45 A= (Convolutional Layer) - Convgi4t
z

Input data
-4 1 | with 3 channel
channel / | | \
= A= 0ICt Ct2L, 1]o]o]Jo 1]oJo]Jo 1]JoJo]Jo
e o111 1/0(1]0
O(1(1]0 0O|jo0j0|O0 0j0|0|O
Stride”Z} 12, 111101 1(0[0]|1 1/0(0]|1
3*3 1]o]o AE 1{0][1
: o|1]1 0|01 O|1]0
Stride7} 22 Filter -~ 1 SRR
2*2
convolution - ! 1
onvolution 4203 511 717
Result of + +
4|4 113 211
Channel I ]
|
Feature Map 715
718

http://taewan.kim/post/cnn/ I3 &=
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st d & AE(Convolutional Layer) - THE

p EA 0|0|X|Q| II|E QKX[SH| Qs T QHEI HitH

—

» Convolution FilterE S} Input O|0|X|2} ZtOFXICE T,

0|8t JLiZ | X7} 2+0tLt.

> EdgeZ T4 YHIZ T 0|3 LIt

(1) A=Fd 20K & XME W, O|0|X| =He| H/E0| Bio| ArEE|X| g0},

Padding=2
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04 &4 = HlE(Convolutional Layer) - T &

=54 20|01 & HE= [Mff, O|0|X| 42| TA0| BO| ArEE|X] &

Corner Pixel Edge Pixel

0,
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& A= (Convolutional Layer) - T4

ShAY
H O

04

Middle Pixel
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5t & A& (Convolutional Layer) - THE

vV v Vv V

UMM O 2 3 x 32| EE{= zero pad 1
et O 2 5 x 59| HE{= zero pad 2
LMo = 7 x 72| HE{= zero pad 3

Padding X|&
(1) Valid Padding : padding2 }X| &t 2.

(2) Same Padding : output image?f input image2} 37|7 €&
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04 g’d& A& (Convolutional Layer) - AEEI0|E(stride)

1 2 3 45
6 7 8 9 10
11121314 15
1617 18 19 20
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FCL

Ij2r0l &
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A% (Convolutional Layer) - AEEI0|E(stride)

HEELH O 2 0| 204 B1Lto| TED} slLto| E4191S BHSOfRLICt,

7 9 11
15 17 19

23 25 27 25
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05 & (Pooling) A5 - Pooling

14H(Max Pooling)
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(1) Z[cH =
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E20|AM IF
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4H(Average Pooling)

4HMin Pooling)

ER0)X 2t

1

(3) 314 Y Q
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I.

L0

off
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5 £&(Pooling) A&

> H+H H|H, o[0]X] 2

4 =00 M=

=2 Max-Poolingg A3t}
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07 gld& AMZA%Y(Convolutional Neural Network, CNN) 229F

32Xx32X%x3 30x30x32 13x13x64 0OXx6X04

Conv ReLU Pooling Conv ReLU Pooling layer RelLU layer RelLU

—gir

. 15x 15x 32
filter : 3 x 33 : FCL(fully-connected layer)
num : 32 filter : 3 x 3 x 32

num : 64

Pooling filter 2x2 O| & 29



08 AP 2 E H|ER A - ZO[ET|

(1) 22 O|O|X| Cl|o|&f Moj|M Eel'dS HEot= 20| 1 0f 2 204l .

(2) AMF 22 = HEQ| S (pretrained network)= YEIM O 2 L2 0|0|X| 25 2X|E 2|l
HZ+o| Cf|o|E{Allol| A O|2| 0] MEE= HEQS

M

(3) 140027H2] 2|0| =%l O|0]X|2} 10007H8| ZEfA = O|F0{%! H|0[E{A(ImageNet)
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08 AIM =2HE HIEQA -&

LL

(1) VGG
(2) ResNet
(3) Inception-ResNet

(4) Xception
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=(feature extraction)
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(2) OJM| 2 (fine tuning)

7l 5 R HE 20 slixlorl EEO|
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0N 282 549 =201 Al
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(1) AFE =IOl A

HE0I d5= =2/t

(4) ImageDataGenerator 52| ZEAE

33



