FeFEH T v E vz TE/E O KRR &
K B R AT A2 DU T OFSE
F121601 A5 HE
7K HAFSE =
1. BiY

TP OME TRICBWTIE, ZAENOEG O WEERICHE L-mEBRD BRKREICES L =
AMKEVIRILTH S, LNLARRD, BEEICLA2BAEAHIETIE, BWESESEREOERICZLY
MEEBEOEEIIELSENAELDZ ENHD. T2, TIROEGEHZZ W TH KMo <M E
DR B R OWRRIRFEE AT D2 &0, +oRBREHEERI S LNV R EOER D 5. &K
T, BAIAR=2—F )L F vy FT—2(CNN), BHiABA— k> 22— % (CAE), YOLOV2 (You Only
Look Once Version 2)7¢ & D& (Deep Learning)E 7 /L% M THEO—H HBEMLIZ A 3 2 540372
INTWD. ARBFFETIX, CNN,CAE, YOLOV2 O = FEE O 78 €7 /v % 7z TR O K aR

K OVR BRSO FI I DWW T OISR Z 1TV, ENENOMREDON 2K Z 2 L3 5.

2. HABAR

ARFFECTlE, REFEET /L CTHS CNN, CAE, BLTUYOLOV2 ZH\W\C, X112/~ d 3 MO T3
B D K [k H K OVR Bafiisk o rIEAL OPERER B2 BIICEBRZ1TH . Zh b0 TERGITIE, KoK
SN2 R BT E RO R — 2 O R Bk s 2 O T b 0 e R IEEREM S D vy, @R
PEREAZ AT 5 CNN T Grad-CAM 72 & O AL FiE A O TREGEB O FTH b 237 5 & Kl Cld7s
VR RRFRHZ R SIVTCLE D, ETANIEETZH RV TAE A AMEERETE R, 28T
— X+ MRTE R, REDEZ OMENRH L. T, TERLOXMKRHNAREREESETT
LB NRINCERFTE D K 9 ITBH% L7z CNN&CAE #%atY — L L WEigYEE Y 7 F 2 WK 1 ()7
v 77 4 VBB O EETERR LA L EBR AT S . RIS, K1 (IR T T L —F% u— & B O K pEREIK
Z J ORI AT ETE D K 91T CAE Z W Al LBERE DBRFE & MERERHM 21T 9. S 612, K1 (¢)
O TR BB T U AR K ORI EMERE 22 7] B S 2 72 O O BRI & B RIEZIRE L, £
DENMEZMERT D, &ZIZ, X1 () LEREGRIZ LB HETETH S YOLOV2 2@ L, K
FEIR O & K FEREIRA~ O EE O E&2 B E Lo BiG LB EZ 25T 5.

3. #BR

BAIOEBRTIE, K1 (@IRTT v 77 b LR O Kk O FRER O AT ER 21T - 7.
F9, BBILEY 7 FEAVTARBSER T — 2 v FORIK LKEREEZITY), BEE2ELRT v
T A NVABEOBEBRICE LT T L — by T U EEAL, 74V AESOMHEIT T2 I, BE
IZRFEIN TS CNN 7 /LT D InceptionV3 & b L I2, BAAREEZFEFE 0.0001 T77 AT
2=V ERL2 7 T AGEMOBEBEREET NV E IncA, BHIARFOEAMIEHFSERN2 7T A
SRR FEET V& IneB & LCREHL, FEETo72. Rih 262 8, AR 453 07T 2k Eif
VTP EEBRORR, IncA & IncB TNEHOBGMAEIT 48, 29K THY, & bIC IR
95% & FERL L7z, LU0 s, Al L EBR T, IncA &
IncB & BB D 7 ¢ L AN D S 2 812 kv
AL R EE T B DA DR S LTz,

%2 OEBRTIE, #EE L CAE ZHWTH 1 (bR
T7 L—F% v — & 8 0O KGRI O FTAL M RE O REAT
Z1To7-. £, VGGl6 DEEBFEHIC L VR L 2
7 A D CNN Th D VGGI6A & A Y VF gk
D2 7T A45¥EH CNN Th B sssNet (IZZENFNFE
S, TAMEGE A TOEHERE T2 25,
VGG16A & sssNet DFRZBREIZEN T 1 & 2 &
DIHFTH-T=. FE% D VGG16A & sssNet X CAE D=

g

e g

Fig. 1 Sample images of industrial products.
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Abstract

The author has considered the development of a defect detection system for industrial products using CNN
(Convolutional Neural Network), CAE (Convolutional Auto Encoder) and SVM (Support Vector Machine). CNN
and CAE work for defect detection and its visualization, respectively. They need two types of calculation processes
such as defect detection and recognition, so that real-time defect detection in the actual production line is concerned.
In this master thesis, the author tries to apply YOLOV2 to a defect detection and its visualization. Generally,
YOLOV2 requires complicated labeling process to prepare a training dataset called gTruth. Therefore, an image
augmentation method is proposed to efficiently generate training data for YOLOvV2, by which it is expected that the
performance of defect detection and its visualization is improved. The effectiveness is shown through experiments.



