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ABSTRACT: Machine vision image processing technology is an emerging fringe cross-disciplinary discipline developed
in the field of image processing in recent years, and the quality inspection of two-dimensional images is an essential link
in the printing industry, analyzing the quality defect detection process of two-dimensional images based on machine
vision, exploring the relevant factors affecting the accuracy of two-dimensional image quality defect detection based on
machine vision, and providing references for the subsequent research and development of automated inspection and
quality control of two-dimensional images of printed materials. On this basis, around the gray scale conversion, noise
filtering, fixed threshold segmentation, adaptive threshold segmentation, Otsu method and edge detection in image
preprocessing, the gray scale statistical information distribution based alignment method and feature based image
alignment method in image alignment were summarized, and then the defect extraction and classification of images were
summarized and analyzed. The above research content is refined with practical examples. Noise filtering in image

preprocessing is used to provide clear images for subsequent defect extraction and reduce artifact interference. Gray scale
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transformation, threshold segmentation and region of interest extraction in image preprocessing are used to reduce system

processing time, laying a solid foundation for efficient defect detection. The image location offset caused by mechanical

vibration is eliminated by image registration to ensure the accuracy of subsequent defect extraction. Image defect

extraction and classification can help printing companies find production problems and provide targeted improvement

measures for the production of high-quality products, thus providing important support.

KEY WORDS: machine vision; printing quality; defect detection; image processing

1 R ke o 2 B IR 7= iy 2B 7 A W] gk St B4 1)
R, BRI EE AR TT 22 KPR . TE . TWED
RER L V5T EEIAESE . ANRANRE S K D il ik
BTS00 L K 2 00 7 it 1 R A il i 1 2
TN A 2% R BT P 58, A G 9 N T AN I 1247
TERCRAG SRR S MR R S e, HZ T A
20 A E VLN B BRI o JE T AL 8 A BN A — 4
PG i ARG 5 A EL AT ARG I [E) R L T 3 . AR
RGO, AR TR M 1 R, i
e 06 2 O R AR Y BT A i A2 08 ZE AR A, FEDC TR A
MEOSTR, SR T AL R £ BV R i il , IR 28
kst BRI S AL B 1R, X HaE AT oAb 2. 0
SRS I B, ARG S, (e RIBRYLAL 732
A BRI 7

HERHIAY

S
O

B HLASHLoE 2H Al

Fig.1 Machine vision composition

YD Rl ity 64— 24 [ 450 I ek AG 0 2 1) v ko A T 2
AERTY, LR DLE B A a] USSR A S A A st
AR o JCT BRI B AR A I s, N
HMRHEN GRS T REFSE o SO AL P P 14k
PRA AR K, X EMRTRAL B . RURECHE . PR iR
ABLICRI73 2655 3 A J7 AT BAs b, S J5
6] JFRE T — s R A 4

1 s R B G EF R TR

HE T HLas AL B4 PR AR T Ak PR 3 A0 F6 K
Pty MRS EUE . WE BIE MR E R (E
Otsu 35 KN G55
1.1 BERXERR

BUAT B 2 PRUGTCRE A I 28 48 A4 P8O0 B2

A —ar ik . KA SFYED L G
YA, o B R A AL A ) S ER

BREFEEEOEREN R, G, B —#iETH
SRR RAANE R IR A, e R i e, X
EIG 5 B AR B R IR 2R, BEHE T 4 (2 B8 LA
B SRS B s B AR BN R R TR ELE B
FRITE O . 12715 T )R B ms i E R AL B

YK SRR ARG R, G, B =/ ®EH
MIMFRRLL 3, 58— B s RT3
P, BERSECLr R B RS AR B . Bl R IKEE LS
I EMGIE I , AR5 X AR 4 515 5 K. 1%k
H TR W E R AL

IACEE 2 R A EER N R, G, B =@tk
HER TRl A AL AT IR, A58 —A Ik (a7
SR RE AR R R ) X B e, 3R T e A A
TR RIS I 52 B AR 8, o Bk SR AN A e R 2 —
FERZR AT, % EF RN RGB 3 i (it i
BELAIEES, WRM 0.299 fHMLr sy . 0.587
RSk sy . 0.144 F5 005 (5 Bk AR AT A IR
A BRI K B MG o S A T K BE A T i, T
DL ISR I A AT DL AT B G bR i DTS S e 4y
Bk, R R KA TR R G AR
XoF S P S SR A e ) A RGBT R e A
TE— 2 1Y Ry R, AR 1 & J Jly 1) g 2 T 8 s sk 5
.

1.2 BRETE

HTHNAIEL, AR AL AR A BN, 1B
KA MG i R b o sz IR R 1 O T R BRER
W, WA GO EORE B, BRI
TTAARZ, WP EIENRE . BEIEDIE . N
AR, LR T S Bk Y O Sk O

FRAEL B IO PR 2 — 15 3R A J il — s R/ 1
WIYRRBEATHE , B EAEAIZAR R SR N
R TR BT, AT LA AL BR R R AR
ThIGR R 55— SEREHLME R o R B IETAR A0 1Y (5 5 A BE FT K
T I IEAR T RN, B N R T 45 G
N, B R BRI BRI E 5 T TR, PRI Y
HORBF, (AR BB R, SRR &
RVE o X TR TR | BB SR AF— SE R R
WP Y S BRBCREL2E , T H P AR AR A AR R



- 200 - f1 %% T 72

2023 4F 12 A

)2, AR s R AL

VB U8 I R R e O e 15 R K (o
TR0 EE, I S SRR o0 s 0 R B (41T,
R TR, AU R R BE, BT
AN EUR SR o B MU, R R R
FEL ) BT A AR R AB R A T3y, BRI B T — L4l
A7 o YA H IS A A R R R A — 2 G
WA A R, PR PR RP G, WS (K
SFEEARXT N, MR R K S R H AR =R
IRBEAB M- YE2E S AN SRR, I 25 5 S B
FFI A, ARSI A Z R 2E . X Hegs S an
2~3 flion o

TR A M7= 48 G R s A7 7 i S e s L BER e
7 A R[] 2R 0 g g U017 R M R T B S B ER
MBS R R, AR R, RS, KRIES
WS () T R ARG A AR L IR AL, Bk
Mk, BIDRRVR G MR R oy O Rl 28 BE XA [R] A
M SR R 22 e 7 vk o An ik Aoty 2SR
O 8 O D AR R BR R R R, SRR
PR B D8 B Sk e AT i A 3, DA 2 R v B gt
P BRI EMEE, BRI ARG M S AL, i
PEAT AL U o gk I R I AT N AR e, 153
TRy AR A hE SRR R G ) v A
AT R UE, Xy AT AR R g, REE
HB e A 3 s RO 43

MG L BRI ) AR 2 B A DLk, fEik
AT o PR, T B AR R AN ] % M P A PR R
A M BRI Y AR I T NS, DLk B M
] 5 U8 B AR AT B~ o AN [R] 8 a Jr vE B 4%

FA LS AR BR A, A7 5 455 22 P B 7 vk vl LAk
M P ) B AICOR o ) A I A ) 4 7 B R R B
AU, B OR AR GE R IS I P — T kA AR X A
WO, RS AR AT IETE, IR AThE
XFHCHEAT LA, a2 2R BT S I SR A [R] iR ]
RESR o M A IR IR . ARSRBYBIESETT 10 2 — R IT K
T AR MR R S B R, A S I R 4
BOR Z 6] (7 I

1.3 BEBaE

G ELR K — IR R i s TR &N AR
SCHY | ELAT AR R A X s 200 A B e A v
B MRS E0 5 A BB 3 B R A0 o 15018 53
FUERPEAIE KB, SRIEF = T KAy —
28, AR T A A I U5 0 55— 22 B LA 1 1 43
A [ B S5 SN R S HIF Otsu 5. 41
SR8 7E R h S HOK FE AR BRI E, H B AR
SR R A s G AR U R, o A5 8 AT AT
Gy E) . P ARFUN S R A4 w A s A vk
£135 Roberts BEEEE +F, Sobal & ¥ . Prewitt &+ .
Canny BT,
1.3.1 EBEEEESZ

I [ A ) L R R A T — IR (B B, 3
BB, ANTEE T ERMSEORT, AT
WA 4 5) H EMERAS 5 0 B bR K BE A7 7E I 1o 22 5%
G, WK 4a Prs o USRI BT b S 3
UGRS3 5 e 7 P UG 2 (B R A4, 0 B3R
WE 4b PR, WTEA ZA AN F K EEYON B H AR
TS, R E BE 5> 87 R ME LA T A 800 E)

a HUERMEF0.02 b HER K E R

¢ 33 {EIEN

Pl 2 MR MR 7 g 0 X L

Fig.2 Comparison of impulse noise filtering

a TR 0.02

b RHTKER

¢ 33 {EIEN d 3x3HEIEB

B3 e R P B L
Fig.3 Comparison of Gaussian noise filtering



a4k 23

TR, S5 FETHLAR UGG I 2 RS T B B R B 5 i

+ 201 -

KEETTE

3500
3000
2500
2000
1500
1000

500

BHR

BRE

100

TREES(0~255)

150

200

b B{E125

B4 i B(E S 1 AL bn
Fig.4 Fixed threshold segmentation

1.3.2 BENESESE

TEVEZIEOUT , PRI FITS A0 LR
ARG o R AE RS AT A ST R G ARER
Ge— W BER XM AFITE 522, NiEl Sa Fi7s o IKEE B
J7 PSR, AR B P TP 2 ] B4y, DU
P E BE PRI AR 2E, Al 5b s, FaE N
B {ELE — PP T B G R ERGE TR 0 B 50k, K18

B FITVF 2/, IR/ NRBIE, Rl it
S B8 B (EDRS /NBREAT 708 S 1) /SR RO ) A
R, W B/ NRAS LK BE /N o F T 9 {0 5 fiE

ARG 15 S BHSRDE BOR 2 i PR ) ey
T 3 7 A R AR A AR A B K
FEV-IME, SEOUHR RS R, W%kt
X S5 AR R 5 v EL PR T AR OR B N 7 5 B A
—E R R ERPE P B (R BRS¢ R

B1E

7

KEEETE
4l
w 3+
=
8 ol
&
| L
0 C 1 1 1 \‘J 1 1
0 50 100 150 200 250

a REEER
s

TR BE 9% 31(0~255)

b [ % B {E160
07 R L 73 5 R 26T 2 6 {70 50 b

¢ EIEREESE

Fig.5 Comparison between adaptive threshold segmentation and fixed threshold segmentation
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Fig.8 Algorithm example demonstration
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