SK

(Smart Vision - DRIVE)

2020.11

M| ZDigital =



1. Computer Vision 7|= Trend
2. Smart Vision — DRIVE 27|
3. Smart Vision — DRIVE HE A}y



1. Computer Vision 7|= Trend

|A_W._

Big Data

=
=

oM, Al 240 === HOolH

=
2y

H| O] B

=1
=1

ADLE H|

xr
|
R4

e

nd
ol

e

3r

Image Data

\\, m \
H m mo
P~ © nio (G0 qio
o wlr (] ———
Mom s -—- K=< <k
= 30 ofl ng |NO
N - —
_._._ ru o
|

0 AR
4

o e -

Jlo

g =
» (&, &

—_—

Process Aversge.

smesad e

FRP PP I E AP ST

ok gy

,- Big
Data
)

Rule
1

/

\4
a»
—

22| Features

Rule base algorithm

it <
ul = -
1
— N
M i N N ~~
S oiciciocio _"___
nisi i S m
Aiaiaiaian o -
nmiNiNimimin (7 —
aNiciai;nimi nruAOO ﬂﬂ
NN IR |
JfSMsS 2 I OMHom
™~ NOPNCOREOR L) © —
ol ¥ OIS i (e
Aiadiaialoc _._-_
ol TN s )
Sciociociocio o -
m
000 00O
TN
AN
wnisisionim
AN N[O N N
<SG
NI M MMM
.7.3.35
aNiMmimioN
ol Xieisin
AN
—— O
Cioicicio

04:0.512.52.7;2.5:0.3:0.2
-

Image Features

=5 At#-

(M, 27, BH..

Sl?i"fmzlnr



HEH HIH 24

| B

VRS F Y T

Program

6
Sensing ‘s.,
& . Device

Biz.

Y ZAMIIE, MZE SpecO| X X3tEl 24 54
Y AMIIFE, ME Spec HZE/FIA| ZEOY HY
S HiZ
V M2 72 Ng A Z2IY ¢HE Y
v AAIZt A2 93 Edge Computing 7|& HE
e

(o]
o

N
>
=
o
qr
rig
ox
]
Q

Q

>
A
Jjo
o
A
1z

38

Ct
&}

AZ|1E, MIE Spec2 Y
Aol ==& o[0|X| EH
=M0| 7ts

X >

2

%

>

mjo 5

0%t

Lo

o>

oM reoy oY
[e]

ts} & + Edge Computing, Stand-Alone, On-
Premise, Cloud?| 23 OF7|ElX C}z}

0



2. Smart Vision — DRIVE & ?

Smart Vision — DRIVE &

= A.l Algorithm, Vision Algorithm 7|82t Workflow Z& &, Simulation & Test,
HAIZL 27 2YMX| 7453t Total Vision &4 &M L|CE

A.l Workflow - . Explainable Result -
DEETE SR
3 ][ ‘ :é":;

Zi ]'
l

[ Convolution ]

Shape '

[ Texture ... ]
( .. . / N\ [ . )
Vision Algorithm A.l Algorithm
[ R J [ Factor ] h Neural Region
Detection Featuring » //ﬂ » 0000 Fea osal
o Qo
000
[ Rule Based ] { Clustering ] |I||||||| = C it
Decision &Validation [k E X3} =1 2= omputing assiication
\- RN /L J
\ . S




2. Smart Vision — DRIVE : 5

Smart Vision — DR/IVE = O|0|X| &M & n2|F, Al stE5/2F 212|510 Workflow 7|8F Modeler, 12|
D AN 2E 9 A=Z0|M MH|A EEiEcE AR U .
ESEM 1 =82 7|
@ cies gnas ge 2 8y

®

@@

A 2F & AlZYI0]d MH| &

) He >> b = >>

=M Model Library

(2]
| Start

Vision A

»> OO OO (o]

= = =

Vision &12|& Al 20E|E User ¥12|&
RN Detebt Hough TN\

Load Image (mage Featuré;‘ ) N0| ‘Learnlng‘CIa55| Al ‘égmeh‘ ) ‘urc?e‘ ( Pore | (.)
ObJec}SKnd}dRotate Extract \ ™/ Cl, WV fication ation L C?G\Qprﬁ Dgtectmg N

- Image Processing ¥ 12|&

- Deep Learning / Machine Learning
- AFEAFEol Ee|E

@® Workflow 7|8 Al 2 74
- Do Jid T2 N A A|ZtS}
- B8 LibraryE &80 22 &8

- 202|E, 28 Set S Life Cycle
.|

© MEHoM HZ Y

u]

- N80l A1t |
e B 9 2
- AAEY, AT R

Setup X HiZ=

H

B =
0x
or
oY
o[

1% ot
oln
>
o2t
riot
oM

ZEay DAL




3. Smart Vision — DRIVE

Of A X|/=t<t, HiE 2|, BE, XtSKt

£2M9| X8 75t

=T
o1
[= |

O

of| L4 x| /==t

HHE{ 2|

=E

Ral
ofn
2>t
4
il

4r
¥

SEE M| 2%

15
|l

SK

—

SKEHA| AL

SKEHA| AL

SEZ

CAt=sXHE

i]ld

SKZHA| A

KEF= X 2 X

SKEHA| AL

o
ox
o}
1

BE/AL

N

T2 HE Al

g urEd 2% 5 MZEY E

20p2 2ystn YLict
= AL

B+ 0jM2 o/mjx] 24

X-Ray O/0/X] = EHE

2/ 7}

= =
MY HEE AN Ax A 22 2E

TEX HE o7 N A5

OLEATM 2 0/0/X] 25
Mini ATM =2 0/0/X] 9|2t BEZ

CMP Pad Pore O/0/X] EHY & A=
CMP Pad 2/Z ZIA}

Wafer Defect MAP I 5l ZF
CMP Pad Pore O/O/X] EtY & A=

&I 0/0jx] =7 24

rot

r

]
09
of
>
IQ
1o

i

A

1

M

0%
OF

Of

Digital QH&/

23

il
n

oY
>

-0
re

ot

M= EFH| Xt-E2t

AW HES

Digital 2t /

2t

[

3




gl : Bt=X| Wafer Defect Type =&

78t 2% EFE Aldg/2F 7122 UAolL, =7 7= &#

B
ﬁﬁ
ofm
_OI_I-
=
Bl
1
o
st
|.|-|

I
ret

BE

- X8 2O0F

- ADC(Defect X}= £5), ADMC(Defect MAP XI5 23

o TTIT
: H os] BE
Deep Learnmg 7' it Image A Defect #8 = Auto Defect Classification Auto Defect Map Classification

H8 J|%

e

+ Feature Extraction <7§jgg> <QlT FEIA S

Defect Feature m
Detection Extract =74 0.8842
Dot 0.55
EFA} 0.13

. §.*$/E1ET %%*sa} Platfor
2 M| Al B X5 S St

381 AlA/
Transfer

g Learning M2 i :
», oQoo
< .') A S @ H o 0o
+ ﬁ _TI_%] 3 = |I||||||| = @ N \M’
© Ay Ll ot 25

HF HiZ 29 A 7
Full Fully Trained Part of Transfer Trained e W= =< A 7/

Learning Data D/L Model Learning Data D/L Model |—, J

23N Daily & 8% Al MS W@z

ZEay DAL



3. H& Atg : 12 0|0|X] S

—L
=
O|0|X] MX 2|2t Deep Learning 22 S &8
=

ot S el Xfof Al 2A[ZH EHE 21

HE 20FH 7=

o|O|X|0IAM £ AME2| B FZ(Segmentation)t
x| C

H$t &2 F(Classification) 7| & &8

« =2 (Segmentation) & & (Classification) 7| &%
Cimage >

B/W

On / Off
E2f|0] @ extract b—

HE + Dilation
Bilateral filter
Canny Edge
Hough Transform

ADE

Th

g5 d&

HE + Dilation
Canny Edge

v
Feature Classification :
module
Classifying .

Vi

A|ZjAL

S

3 e i 8 s S S TR £

o w0 o s

« ATM 30007l =41 O|O|X| MA|Zt &/ Z1} 2

o~

wNY e 3R

@

AWS Cloud

]
)]

mEmaaa



3. M8 Al : ©|+~ O

H =
=TT

RER R

d= O[0|X| S BA2Z UploadingdtO] Ct==2| O[O|X| Lo 2=3t= D]

= AXle F/RE
‘%*6}1 A+oto HaX2| sFe| FEE 585t MHIAE ML
Mg 2o g 7| I B
-EHg 2o}
faster RCNN 7|=2 &% Hs o|0|X| A 0| 4= . “ﬂ-’F 7“|E|’“ al . % 12Z50]| i3t Detection
Detecting & Counting 3
2:drepanomonas: 85%
X8 7|E
« Deep Learning(faster RCNN)
/
/«_ vorticella |
/I’l ®
g °
[T . o

Y

1) Input 2) Compute CNN features
Image
- Object Compartment
& N5
B>
@ B
Pe %-?b
SK " Zaj=iny

3) Classify Regions

?gé?, ﬁ = =
»,«_’ ‘ ..........
& |"5— - =4
- & : PR
1 1 1§ 11 11}
%_e

10



3. §& At :

=
Battery X-Ray O|0|X| 2
fhao] S BHO MBEL Al S AIAHS SUBSHD, 2 BH| Y AL N0 RAE pC
Of EdgeZ2 145t 2F ZarE dAN ZH|O| A7 TEHSI0 2 HE2| =5t YA LTt
Mg 2of 1 7|5 28 @2
%8 g0}

Pass ‘

« Battery Real-Time X-ray 0|0|X| ¥/&

COLEELL LIS

rﬂ--l

Il

mm

OK NG
Fail | - o5 -39 *lﬁ":é!, =5 - YU Edge A|2H
Slte #1
1) Input Image  2) Compute CNN features ) Classify regions

]

Image X 2|

Otﬂ/HEt |=|E

(Deep Learnmg)

Line #1 ine #2
X-ray
0IIJIJKI

A=
e

=T

ojo|x| 22|

% T/R Sever

11



<
3. 8 Aldl : #Z ATUH A= 2 &
S2{Y(CNN)TH OlOIX| Z2 A4 7|22 S8otol By REt HYo| HEIHE 5ot BEt HY Yu
I A ATS HAZ HBHOEN B RS MAIZ ZXFLUC
FH2E

5238 X7t o AAZFHEEIFM F
- O om

J(CNN) + Ol0|X| ZEHY 7|58 B

=)
=~ II:_ -g—xi OI -~ EI-D1 7|-E 71' 3 ~4AIZ SUEY [ RBOBO.00 D19SAKD010 ACME2-1004 |

A W S/ Zt BLEY

- CUT Y 3R
m

-H8 7|3
+ Deep Learning(CNN)
E W

\
Y

1) Input 2) Compute CNN features 3) Classify regions .

Image
Image Processing & Statistics Algorithm

1) Threshold & Edge Detection
c AX) MEH S MEHH Detection 7| &
2) Laplace FilterE &%t Focus =0l
: Laplace FilterE 8%t 0|SsH= A Q|

O[ 0| X| M2 Xz

3) Cumulative Sum ¥ 12|&
AT SE Al M AT S AE V=

@{]— Smart Vision :
g SN B Client #n

Sl?"._z’.‘—_’llﬂlf\r

12



3. §& Atdll : XtsXt &

Q| 2t

aAt

25 Vision dA ZHIE &4l & =& £F O|0|X|E Image Processing 7|&2 E&510] A dFEE
o0 (@) - — N
SHUS ASStL, SAI0 T8 A0 E AR GO A HEehL
= AL - A
HEg 20F A 7|= 38 o=
.Hg 2o}
Image Processing 7|8t XISk} 22 x|F HA} + Ball Joint & 117] ZAt &5 HA|ZH A= 7 &H
3782| A7 AlF 7 BH
H8 7|5 e Ty -
S
* OCR Detection & Extraction i (: j
OCR OCR N E
Detect Extract
lINKlIl
. Vision ZAb EHH| A7 HIZ > ZA} o|0|X| &S
» Convex Hull Extraction MIT ZAl Process  Operation Step e
Object Convex Hull MT it m:g ; 2
Detect Extract Tomsoemorion || R IR oo
Wl l‘ TOPI;I‘I;"E/%QITOM Alg o
! el €E A [ ol 48 @
ox/ml; Y Alg 97 0} © BOTTOM VISION
!

HA 2B EF

Alg #2a|

13



. 1L x

3. M8 Al : AXH EHO| Pore EHM ! £
Wafer EHO| BEra} 20| ALEE[= CMP Pad?| Pore 2 £7 A| O[0[X| Xz2|et Hajd ¥n2|FS
&3t Size, Count, T2l HHY 5 2 SdiUs M4=LCL

HE 2oFHU 7=

DHiE §0|F olu|X| = RE HH S TS,
Aol B (K, B, 2, LE 5)2 FY

. Deep Learnlng CNN)

Labeling

+ Aggregation
‘ Pore

* Pore == & 2

xx A} Ho
+ Pore SHZ A=

8 Background - Pore Size
1 _ Clo|H X C}
! Background cHF| A Pore
A H|(%)

- EHRIHAEG Pore M=

Sl??’ﬁ’ll DAt

C&C

« Pad EH2| Pore Feature &8

|_Feature | Value |

Count 8842
Total Size 0.55
Avg. Size 0.55
Area Rate 0.23

0.11

. Std. Deviation

Pore Image Inspection Result

. 'E.“—'.‘(Detecting) & &2 F(Classification) &

Pore

Background

Background

Labeling

Background  Pore

Detectlon

eHN
L)
NG|




End of Document



