=2l's AlEop|
(CNN =)
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01 7|2 O|5H

» CNNO|ZF 2SILNtR?

Convolutional Neural Network2| 2FX}

- CNNES =2 0|O|X| ©14] 2| EFX| M 0lA| E0| Xtdof| &R EICT

I | L =

- CNNZ| =i OIO|C|0{= Y= HI|O|H 0| A X[HH 2d&td(local connectivity)2}
27t HZ LX(spatial hierarchy)E & EAtsH= Z10|LCt.



01 ?|= O|5H

» CNNO|ZF 2L NR7?

- CNN2 &= H|0|Hof| Tl ZE|(filter)Pits Aot 58S F=¢. 0

>_
[0

THYO|| A 2 & (convolution) @14H0|

=| EX M(feature map)2 Lt 522 MEE|0 O 2 32| EAZ
S| =IC}.

- CNN2 O[O X|Lt S 214 2|0 = X0 X2, 1= X2| S Craret ZO0Fof|A]

E| EX

|.
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01 7|2 O[3l CNN

- LeCund| 2Jsf X5 AHE

(1) https://dl.acm.org/doi/10.1162/neco0.1989.1.4.541

RelLU Pooling RelLU Pooling layer RelLU layer

FCL(fully-connected layer)

6



https://dl.acm.org/doi/10.1162/neco.1989.1.4.541

01 ?|= O|5H

> CNNO| 28 &= HE

- ResNet(Residual Network) : 20153 MS JH&!, O|0|X| 25 (ResNeXt)

Inception(GoogleNet) : L2 HA ZHE = 2EH.
- DenseNet(Dense Convolutional Network)

- U-Net : d=2st Qo = (segmentation) == &S| f/8H 7HZer CNN
O



01 ?|= O|5H

> CNNO| 28 &= HE

- YOLO(You Only Look Once) : MA|12E S| &X|E et T Al DEl 0|
AEE

- Mask R-CNN : SXf| &fX| 220t Ofl QIAEA 2E5t(instance segmentation) =

AS
TcISI

- U-Net : d=2st Qo = (segmentation) == &S| f/8H 7HZer CNN
O

o |_
AC-C)AH XS JFEICH



01 2|= Oldlf - 801

» K= Channel

- O|O]X| &2 StL{otLf

L =
—
.

RGB 37{2| Al~Z H oot 3K 4|0|E{. &H2{ 0|0|X|= 374e| AHE =2 1

Ao, HE A2 HAMS HHE| sl 2 T3
oO-

» ZIE(Filter)




01 7| O|3ff

» AEZIO|E stride
J

2t249| 37| stridelt &

b~ I .
OI_

2HE 48

™(feature map, activation map)

Xl
o

> =

AT

¢

2HZE 48
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» Fully Connected Layer 2tO 2 J1HE

— L.

ohg.

b 3XH2 LTI CIO|E{S 1XHI O 2 TS} A0} SHCH o[
= of2

—_—

—
- O
L—

» Fully Connected Layer Ot2t0|E =

(FCL)2| A

| O]
o

O ArEl2 3X1E HO|E], HiX| R E AE K]

4ot s,

A1

Fo|

JELNELE

OI'J
0
HL

1K
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03 ehd AlZdak(Convolutional Neural Network, CNN)

» LeCundf sl HE 4=

(1)_https://dl.acm.org/doi/10.1162/neco0.1989.1.4.541
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03 CNN - &8 £0}

» Classification

(A) O|O|X] Q| 2K (Object)2| EFRE 2= A2

» Localization

» Object Detection

(A) EIX O 2 Classification} LocalizationO| SA|0| ~81k|= & Q|O|.

» Object segmentation
(A) Object detection= Sdll A==l object @ = 2} objectl| U2 HA.

(B) 0|0|X|2] 2 pixel2 classificationsfA ZAIE ==, MAD P S 128t=

(A) 20| =0{ZI O|O]X| 2F2| Object?t O|O|X| 2F2| O{= {{X[0f| U=X] &KX BEE 2.
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3f(Convolutional Neural Network, CNN)

’}? Object Detection
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s Classification - ; Instance
Classification 3 Liscalizatizn Object Detection Segmentation

CAT, DOG, DUCK  CAT, DOG, DUCK

7 R F
b

Single object Multiple objects
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03 ehd AlZdak(Convolutional Neural Network, CNN)

» Image Segmentation

(A) OlO|X|e] BH &S =Lot= A.
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st AMlAak(Convolutional Neural Network, CNN)

O|0fX|e] S2F EE FX

ZHE S+ DIel0|E 2 AHEoHH, 2t 5 13Tt Bl Wt of

tato| e} ECt.
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AH A
o 'O

- EZ M (feature map)

re) 31
g8a 33

04

b 21224 S0jAs ZE(Q O|0jX| FHTOR

=]
30

)
=0

Feature Map

http://taewan.kim/post/cnn/
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1 2 3 45
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1617 18 19 20
2122 2324 25

8 19 12 14 Z g 20 24

18 20 22 24 40 44

28 30 32 34

38 40 42 44
FCL
oretolH

8 19 12 14 20 24

18 20 22 24 40 44

28 30 32 34

38 40 42 44
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L L
Input data
with 3 channel
I-h E_l- Il I
channel / 1 \
Oo| JI=X|= AH=HOlCFCF=2C 1(0(10(0 11000 1/0({0|0
| 2FSAI= M0 THEL, 1111 o111 1{o[1]0
o110 (ONNONNoONNe) 0Oj0|O0|O
StrideZF 1, 111[0]1 1001 1{0(0|1
3*3 1]0]0 1]0]1 1]0]1
. o111 O[O 1 0O|11]0
Stride7} 2 € I Filter 11011 O[1]1 o|1]1
2*2
PP | 1 1
onvolution 403 511 BE
Result of + -+
4|4 113 211
Channel I ]
1
Feature Map 715
718

http://taewan.kim/post/cnn/ 1% &X
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2 201e| oteEtn]E = Z2
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24!
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08 Z%(Pooling)

14H(Max Pooling)

2| O
O L=

(1) 2[cH =

|CH

I.

20| 2

|

of
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0

I.

i

4H(Average Pooling)

4HMin Pooling)

04| 2t

1

(3) 314 Y Q

=

I.

L0

off
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> AT

8 =2 (Pooling) 14t

B 8|7, O[D[X] 2

4 =00 M=

=2 Max-Poolingg A3t}
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