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YOLO Z1® Z|gF Hst HE L2|E shE3 ON 78 7|E dst 2F 2uzlE sE2 CPU
i7-9700, GPU NVIDIA GeForce RTX 2070 Super, Memory 16GB £tZollAM MATLAB 2019bE 0|28, MATLABOIA]
M3 == YOLO v2 toolbox2t VGG NetworkE ¥zt A& L12|F1 g3t &/ L2 Foll 242t ALgg.
"3t A& Ldne[E2 & 28709 Holo{2 FMEUA2n] F 23474 SHE O|o|X|E o|&sto] Yz
StEAIZ . &5 olo|X|e] A7|= cikstit Input layerdlA YZXOZ 200 x 200 x 3 F7|2 LX[A|
£ & . Convolution, Batch Normalization, ReLU(&A& 3t &), Pooling 20|0{E 0|&3t0{ stE Of
W = ZFZ&5o5t2 Ol YOLO Transformation BO|0{E O| sl Lzt FHS EHX|E. 5ol ALSE
0.0003, o|u| x| AZ| 16, =i Epoch 502 AlEet.
UT2EE V66 UEHIE 7Ietez Jje=ion] ZE =)
3. & 474 Holofz FAEOYeH, & 127% SEHO0IHE O
ReLU, RelLU, Pooling 20|0{E o|&3t0o st& olo|X[e| & =
Connected (FC) 2l0l0{E &3l 4702 Node ZoiZtES HESE &t 2| |
Hst SR/ (4], g, MY, =Z) & o= dstof| Y ==X LIEMH . 5ol ALSE HE=2 S5
0.00005, oy x| 37| 16, =i Epoch 100, ReLU & =t2lA}t 0.0001, AAlstA® miz2jolg 2O 7

= ALEE.

2 Hu

1%
Mr oy ox -
du U mo

YOLO Network (Defect Detection) CNN Network (Defect Classification)

Input layer Size: 200 x 200 x 3 Input layer Size: 200 x 200 x 3
Filter size: 3 x 3 Filter size: 3 x 3
CoanEyl\é—rFReLU No. of filters: 16 2 X COIQ;//J Relu No. of filters: 16
Stride: 1 Stride: 1
Max pooling layer F|IterStsr=é<z:: % X 2 Max pooling layer F'lterStSri'é‘é:: % X2

Filter size: 3 x 3

Filter size: 3 x 3

CoanEl\é—rFReLU No. of filters: 32 Conv + Relu layer No. of filters: 64
y Stride: 1 Stride: 1
Max pooling layer F|IterStsr=ég: % X 2 Max pooling layer F|Iter8tsri|32:: % x 2

Filter size: 3 x 3

Filter size: 3 x 3

Conv+BN+RelU : . 2 x Conv + Relu " g
No. of filters: 64 No. of filters: 128

layer Stride: 1 layer Stride: 1
Max pooling layer F|Iter8tsr=32:: % X 2 Max pooling layer F|Iter8t?i|éee:: % x 2

Filter size: 3 x 3 Filter size: 3 x 3

Conv+BN+RelU No. of filters: 128 Conv + Relu layer No. of filters: 128
y Stride: 1 Stride: 1

Filter size: 3 x 3 Filter size: 3 x 3

Conv:BN+RelU No. of filters: 128 2 x Gonv + Relu No. of filters: 256
y Stride: 1 y Stride: 1

Filter size: 3 x 3 . o

Conv+BN+RelU ; g ] Filter size: 2 x 2
layer No. OSftriféj'tee:r% 128 Max pooling layer Stride: 2

Filter size: 3 x 3 Filter size: 3 x 3

CO”V’I’E'\gReLU No. of filters: 128 Conv + Relu layer No. of filters: 256
y Stride: 1 Stride: 1

Filter size: 3 x 3

Fully connected 24 Nodes 2 x Conv + Relu No. of filters: 512
y y Stride: 1

YOLO Transform . ] Filter size: 2 x 2
layer No. of Anchor box: 4 Max pooling layer Stride: 2

YOLO Output Ancher box: 8 8; 32 48; | 3 x Conv + Relu Ter size: S X 2
layer 40 24; 72 48 layer : Stride 1'

] Filter size: 2 x 2
Max pooling layer Stride: 2

2 x FC + RelLU + 4096 Nodes
Dropout layer Dropout: 50%

Fully connected layer 4 Nodes

Softmax layer +
Regression layer

No. of outputs: 4
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= SHAMMIF 3-2: 2AFX|s V|8 =2 T 22 AlZtE & s duels e
- XA ZolAM JHE e datat AIAR2 2F 40 um FES £ FH 2x AlZE & R Jtssigie
o, = AFZ2 GollAd ol 0|2 20 um FTE2Z SLAH.
- 7]& oiy| 1.58] &30 =2 30 W 2I0[ME 0|85t Chel AlZHE HAZEHO| F== XS
S7tAA 2% ol S(ZH 1.6m/min) ZHMME FH &3 &= £F2 /XY & US.
|

|
X
[}
>
=3

>
0=
|
or
o
H

O|=&= median filter, high-pass filter& O|&3dl MZH3st¥U20{, 3 mm SM400
A AlEof chsf AMEst 2o W23 M&E&2 2XHRSME, root square mean error) 13.81 um, T X
Xt (MAE, mean absolute error) 9.64 um &= 2 (2HA =& 20 unm).

- E8F S AZtet Balse JH2 0.375 mm/pixel, M2 0.267 mm/pixel 2 AMEE (A SE 1 cm? ).

---------------------

L1
...........
--------

e e

oo, : : : m;#%;pim,

: ; 25hy/H|H 5t

3lo| & @ aflollxﬂk
:28/cho|2E

o oM

1% 36. Akg st=0] 2 a8 37 ASRIIRE 7Y
ZAL CHe Al EO S X
E E 27 (SM400) (t= =2 =H)
| =1
- Ceramic coating, Grey k “|’ | | | |" 3
= CDEI'tiﬂg area: 100 X 400 mm?2 L 100 mm i 100 mm 100 mm 100 mm
- Specimen thickness: 3 mm
Amplitude Za} caf S HAF B3t
[mm] [mm]
100 [m]
160
50 b I
: - e e e | 40
0 100 200 300 400 0 100 200 300 400
[mm] - WA HZZ ©XHRMSE): 13.81 um L7771

- ®3 O QAHMAE): 9.64 um

O 38, Zof M 23 AlZet & Yt 2ot
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HAMTE 4-1: 0|5 YMASAI2H, Rol 28 ZUE, Tof AeHIPIH S8 W AME Y
Aota/bIN GUASAIAT HO{ LS 1RHTol HLE ol 2R SUEo| HBHE AXES Hwa
A% cha PEED G Ftulal/EIN Szt 2 B o729} ol SR2Rel YRR HiFRRES =
Ol= @ate Tafstol M o CIRIEAS

34 T Y B8HS OI8F AIME HoIAS MY, HE ANE PAE 121 kg (MA =]
-

27 : 8.5 kg, AHolA FAH: 3.6 kg), FI= 300x250x350 mmiez =XME (UM SE F 13 kg, &
| 300x250%x350 mm?)
AHZe| AENM &

E'IEHIIa'“’H Clxtel S .ol , T

iy

Perspective View

g 42, AIHE A

SPll23a5c7ar

<MA BA> <=0|> <7l=2>

aF 43, AIHIE AZ 25

Perspective View Perspective View
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- SAMT} 4-30 Fu| Mo U T MEfEIF AT MAIZH EHolS 9ls AZEQ0f 15
- 0|FZ ASAAH (Lt 7ot ™ FHH 2, M 2o|N) st=oiet AS ARE, A AH A
of & MAIZE ol AF/NMEO| 7t 2ZEQ0E 752 MATLABRZ JHLE =8t Aejgit &2
2lE52 dil 422 HEsto] C# 7|8 GUIdl EMAIZI 20, B o|F AIFAIAY W 7o 2t Aol & A
AlZh Hlolef MEE flsil C++ 210f 3! Open CV libraryE AtEe
- Eo MElEI BTA RN S 9IS ABA 212 ME S WE MINON, HIWE MolEt £ 5
2 Bl 7IE(518 T2 S, SAE JHEA) Y2 IHSIHTE GUIS MEE.
- ASITEQOE 2ESto] ot sHE AEES sASIon, atad/u(M™ FtH2t, 2ol H@ MoiZt ts
Stof, MA[ZISZ 30 Hz Latat 2 B[N A4 A S Jtse
S IR UM AS S T M T A2 AIZE58 = 42 (s olo|x| M2 I Tof S Myst/Alztst
35x, H|M™ o|o|X| Mxz| ¥ Hak Mot 18x, T L3t BHX|/EF//H s} 5x)
o ing = %
@ Coating Tickness Te o x
, ‘ —_— X[ AL
OQoww £%8=@ KAST ek
nNE  FNER MR WHEE | peme Eaew psem | EE ng Tickness Test
e A Ry S Ry | Heat Source  Camera Setting  Inspection Area 3 3¢ 423
* O Halogen Lamp @® Laser
Hal Lamp
eial port ] U [ Refresn ||| serialport  [COMS W [ refresh

BaudRate 9500 | | Connect BaudRate 9600 | DisConnect

Duration ‘ 5 3 Set Voltage ‘ 35 H
2A 2 Current Max 120 E set
(mmi Ramp On Ramp Off urrent 10.0 B
100 o Lo e g
Actucal Temp : 59100560.000°C
Test Result
100 ‘ TEC On ‘ | Laser On ‘
[mm]
Camera IR : 30fps / 26.1°C Camers Vision : OK ‘Camera Drive - OK ser OFF, TEC : OFF (59100560.000° . | ONE |
J8 49, 2ZEQof Ml =t 8 50. de(alold ¥ &=2d) Mo stH
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