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Application of Convolutional Neural Network in Printing Defect Detection

WANG Sheng, LYU Lin-tao, YANG Hong-cai
(Xijing University, Xi'an 710123, China)

ABSTRACT: The paper aims to overcome the shortcoming of high error rate in traditional machine inspection of printing
defects. A printing defect detection system based on convolutional neural network was proposed. The convolution neural
network which can be used in practical inspection was designed, and the hardware structure of online printing quality de-
tection system was designed. The defect detection performance of convolutional neural network with the same struc-
ture but different training times and different learning rate parameters was compared. It was verified that convolutional
neural network with learning rate below 0.01 can achieve better recognition effect, while the learning rate network is hard
to be converged when the learning rate is above 0.05. The more the number of network training, the higher the accuracy,
and the longer the training time correspondingly. Under the premise of meeting the requirements on rapidity and accuracy,
the number of network training for defect inspection of a printed matter was determined to be 50 times, and the learning
rate was 0.005. In this case, the recognition rate was 90%. Experiments show that the detection system has good defect
recognition ability and high classification accuracy of defect types. The system has certain practical value.

KEY WORDS: quality of printing products; defect detection of printing products; convolutional neural network; pattern

recognition

: 2019-01-21
BRARFFLEL (61273271); 2016 FEHEB L T AH L ERE (2016GY-141); 2017 5 E B2 54 =
2HA A (2017087CG/RCOS0(XIXY001) ); % R FRARAZAH A4 (XI160232)
IR (1982—), B, Fid, BRFRHAT, TR FTOALLIE, Frilx, asiiEh,



- 204 - £, %% T

20194 6 H

B3 i) & o 2 ] il FE S O B N A, A
TN 5E 28 45 BRI T o X6 B0 it Jo £ Akl , - B £
M FEERH 2 FE

1) AT, Zks7 s R, SeRIK, &
W25 45 55 52 45 B T, A 00 A o UK ) J £ AN
Fag . MeAh, XA IRIE TEE KA, PLG ENRIJC
HRAE I i S T SR B, BRI 25 2 B B0 ) 2 o
(R, xR ik O GBI .

2) MLASKE A o AL A A AT 43 S FE A I
LTI o FZAG I Ty 7 2 R R A Y (145G o A5 Ak 3 R
ge, BAR AR S IR, S AR R 1T
SRR AVFEEXT EE, I TTHEAT B A, #Las
R ASASC L 48 e 7= i, 3 R HL A BB 7= iR A T
SIATRIDIRE, BEMEXT B B 7 S 2SR T A3 A AT
VLS BIIL 5 N 53 0 W00 ) 2 2 o, B X6 A 7= T A
R L DL I A BT BT AR AL | R R
Yo, (BAESCPRfE I, S Tk ), TR
BON = F= 6, AFAE R TR m B, e 2 T IR
TRGA, B B AS b TR R

B it o £ Ak 00 5 B b g2 — A RG], BT
2 M2 ( Convolutional Neural Networks, CNN )
YERIRIE#>] (Deep Learning ) AYSLEIB ML FEHh
SRR PE O S TR, B IR AR PRAL
PERI—E TR, . RBEAASPER 3, RRIEA SO RFAIT
WA, RGBS WIRRI . 55008 L
AU BRI —E 03, BB R BT, SO
B DL BB 2 48 A0y, g ST — P BV o B B G
MRS, WiEREWEFRITAMEETH, &ER
UEIZ RGeS M -

1

XoF T VR 7 i B SR BB AR, SRR E AT T
RARWFFIF G TIRZ SR

SCHR[41R AT K 489 ( Run-length-encoding,
RLE ) 5304726 [ BNl [ (R ke B A ARG, % F By
O SRS TR TH R B it 1R A, RS ] BP Bl 22
%G H R B EA T 232 O SRR (5108 1 ARG B AR oy v
AT INBR I, TEAZSETSEALILE R GERYSERE 1, SR
2 WS I A Ik o PG A 7 1 o, IATIT R B T

NI o TR R P A 1 0N 0 A e B PR AR T 7 iR
Ko SCHR[614E H TR BE S R B A A RS B o i, T4
D5k O T VCEC R, AR TR B, (R Tk
152 e v i DL o SCHR[ 7150 1 EAS [ BER X% (5,
ENR S BEAT A, #2407 CIE L*u*v B 23 [A] Fl
SURF B3k, HA B0 SRR B 1 . SCHR[S)
R T SCAR U TR, A A A IS 2 3R BT SC
FHHAE, BfJ5 A Hough 284k kit T )5 1
14 BT #A AR R -, e R R AR A AH G 7ok
BT B SAR oS A R R RS B, SEPE T SCAR KD
HE o SCHR[91 R T R 531 BTV R & 0 S5 47 1 TR L 8
P T e 22 SRR I LAY AR B RSB 5 2%
D7 EEAE/INEEAR R b — Wof— 28 37 45 [ 2 LR — X &2
LR ALE B R SR, TR R TR Z
Xt 52 7% 2 B AR B AR O v A g% . STk 1014 H
SURF %53 45 BRURE A EP ] AR A REAE 1] i, Bl S H 03
TR ARG PR A5 b o R A R R 2 ol ol /N I AR
W T EMGBIEE . SCHR[1T1BETT T — B AR BR i Bl b 46
MRS, ZERS R Soble BT AT RIG I S Ak 3,
FE A% Tl 2 G T ) 25038 RIS B2 5 %1 52 28 FUAS R 9 5
MEZE, SEEARR. SCR[12145 64002
£l (SPC) 5 BP #i M4, it 1 Epk i 72 i &
FREMEE R G, SCER[131HE T MG FCHE Al R 2552
F14) B T A AR | 3% 7 VR A BRI o AE AN 2R A T
N, BT AR EERE R BTN RE, (H
XoF T B € 25 LA K A B s P e T AR B AT TR 3R

S3ATT LRI B R 7 S S A 8 SCHR, A AR R T
LR, (HRAS R SCRk S N TS Y B R
2, K B 2 I 26 N FH T Tl o 2 i 7 A DU 1)
FEAL AR W BT BRAS A, SO YRS B 2
D) 284 1 FH 28] B3 ] it Jot S d5R i g 1RO v, RS R 22 1)
25 VEA TR LIS O B R i B A DN, R A8 B R 22 )
KRR RTMCR , WA, R R R g BRI
SCELL R

2

2.1
SCHURT FHAS BRI 2 I 45 () A 540 LA 1

o>\ \ o>
| =
\\ (=]
‘ HBRECL ‘ b ES1 ‘ HBRUZC2 ?‘I’E%E’:SZ‘ LEEZE| W E ’

B AR 2 R 46 ) SEAR 254

Fig.1 Basic structure of convolutional neural network
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Tab.2 Performance of convolutional neural networks with the same learning rate
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Tab.3 Performance of convolutional neural networks with the same number of training
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