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Package Printing Defect Detection Method Based on Image Processing

ZHOU Ji-yan, YU Zheng-hong
(Guangdong Institute of Science and Technology, Zhuhai 519090, China)

ABSTRACT: The work aims to improve the accuracy and applicability of package printing defect detection, and design a
detection method based on image processing. Several key steps, including image registration, automatic selection of reg-
istration areas, and defect detection were adopted. The registration area was selected according to the image features of
package printing matter. At the same time, a fast image registration algorithm was presented. Then, the defect detection
was achieved on the basis of the improved subtraction matching algorithm. The hardware platform of control system was
designed based on DSP and FPGA, mainly including control unit, image acquisition and processing unit, imaging unit and
so on. Finally, the experimental study was carried out. Experimental results showed that the described method could ac-
curately identify the subtle defect, such as knife filament and brace. The method has higher reliability and universality,
which can realize the rapid detection of package printing defects.

KEY WORDS: image registration; defect detection; DSP+FPGA

ATAERE, [l 4 3 BRI il Fh AW 26T, RIS I
AR TR TR A R v i 4
FRIHER, 7 mrm@&@mmaﬁmmmm%ﬁr
Z R b FIROIED . Ayt iy A B SIBLIE £ 7
BT, BRI ARSI = B R S F 2 445507
TEEBRERE T, R AT IR A S Z EF N

(S ﬁﬁﬂi&ﬁ KAs A= T 4h,
ST R AL FEAT R B A L 24 i £ 25 55 AU )
HO 1z, Xk IO B 82 4 22 S 46 5 28 1y 3 2 2 B0 il

WimBEE: 2016-12-02

L, SR G )5 3 B JE vk S S B R e i 42 o O
P, 3 223 Aol vy 2 B A DR B AR AU <A
MR, LA ALSE . MG FRAEI . B g IS
R0 A A 288t 488 v 0 2 D Rl ok 56 s SO AG: T ) 2
FRMER A, TR, W, B RS SUR) Iz
FIPL, BIRMSERF TR WIR A, (BT TC IR 2 R GE
WEEE | SERPESFZOR . AL . UM AR R AL 5t
Lt B BT I A 0 2R G TP T SR R P BRI A o 4
BAFAEBORZE S, 4R T — Bl e T PR A B

BHEWH: 2016 47 &4 8 AR F L4 A58 3 £ £ (2016A030310306); 2016 4F 2k s 7 2o it 35 &4 2 5 M4 s 3
REEFHETEEREQ01601A); 2016 F/ A4 HFRALHF 4 E+ Lt %) K4 (2016GZPP055)

fEE R

BAwF (1978—), %, Ald, JTHAEHETHRFHRHN, TR FT AT LA,



$38% H£oW

SRl 2 A T R A5 A PR ) 2R R e A 12 - 241 -

R Bl b A 5 Se By vk, o R v | RS
BERG I | R0 5 A IR — e R R T R G T St
etk skom | B BHZE L T LA E S B T B
il PG A0 R W HE LR A, 25 & bR A A 2 | RIS B
. OR 2S (R i v Ak T N RS 0 8 AN A e A ()
L A T —FhrT LA B A5 B v D
e, DA A e B R AR G I S . keI IR
2SI il HALCON £ fE 3t 7 — M JoARic Bl %
SR i, PR EMR L . A O XS B . B
Ko S0 BR, SUe 25 AL PR IR FE A BEAR . SO
EIMAV R FERE L, 256 BURECHE . BoEX L B 3
BRI R A I A Ty i, e — el 2 B Rl e o A
ke, FaE S5 e IR T vk B A AP

1 KNAE

1.1 BEfgEE

R AT AR AR AR R A R 2 R X0 g 6 &R, AT ik
TR BC SR S MR BC . AT b, MRS el
SR BCHEAED] , SEAT AP E e R . SCTh T E]
RECE S FIRARVC L, 2 RRAEZS (0] AR &
FE R AW S 3 A7 AL AR .

111 RFAEZS ) FOARARLEE

FRAE 25 [R] 2 DG b 3R IBCAT T T o 09 R AR
R, BARQgBMT. Bk, AR E T, fi
Sobel B P A I 45 RIAS A [ 45 v 412 B30 2% K
Kl SR, TSR SO B T v 4% s DCIBE T ] [ &
S350, AL 5 AT T P BC oD A AR DG B

TEEURBCHE SRR, S PP e o B T 22 B —
ASAEARLBE AR R BCIES % BUE o AR B SR R
P=(ri, c)", %SRBI RN d=(t, u)', i=1-n,
HAAR R O RN Py SCRFR RIS N A 2 7 1]
R €. =(Vies Wre) ' o

Bl R, B et ARG R A q=(r, )" BB
M G o i PSSR B A5 SR, i BRAR J8 6
A T2 R R REAR Y-8, 72 8 F5 A I AR P A
SRR K P=(r', )", KRBy ) 0] FR R
d'=t", u')'; EE, WWRARER s, HOHR EIR
A PSR a4 SRR DT e, kB
M, ATRIRA

s :%;d,-'Tepf :%;(ﬂvr/,qf +”ilwr/,c,') (0

Kie rimrtr, clmcere. WARMBUE R s WL R
GBI swe W6 ARERARAE T g, O A0 A1
A 5 BT

1.1.2 #REKNE
WA 1R, 2R —FET 7B R E R 45

R R R R, BRI R R AT

1) AR E SRR R G TE, H
JERGE .

2) BCMESEHIE R, RIEG 70 i 2 B skt
P— USR5 Y S BE T v

3) TERME G TR 2 LI LR T eSS R
55, [ P P 7 445 2R J] i DX I B i R X el s 7
T DX AT R — FEIC e , 15 5 5 C 4 SRR ek
SRR,

4) Mt B R, — HBE G IS RIRE
ko T ER G TR R I R X e BN, BT LA
A 28R T DL s Ao S U 22, B A ORI R I

e N

yd

i

P

£ Z

1
|
(> 4
| 2 |

|

pZ | \v
| 7 2\

el

I LT
Fig.1 Search strategy

1.2 BEARXIEEZNER

P HEVE 32 BAE X Gt AT O o AR, TiE
HEX A GIER S LT 2 FhasR : iR X s
N, IBAHEAR BARN LD, 75 5 it TR B2 R MR
i, BEESHIAR; WRXEGE R, A EBHSE)
TR AR, P E RN RO AR, 5h, R
BCHE DR /N, 3825 A AR OO0, T3 T
fi [ b o345, SN RCHERT L . Z8 ERTA, A
HERS BEMHLRE | 2257 2 B B BON S B0 N i 4
X, HEE PN SRR IR L 4 01X 3

SCH TR P DR I A 45 R il 2 1 AR
ez, LSO HE ke . Bk ey . (DX
TR SRR AR EG  5% DL G T8 DI, AR s A 7
FoARFR, ETAS RS0 X @F X E IR S0 X,
[EEi e RN A i A U T PN
X, BB DX s T3 Bir vk DX sy [ JE FAEE
2T, JFIE R T e T BE R X @ISR ETA
DA G55, IR AT ERR IR (s, =P
BOMB); @WLHE, ik th 5 520 Xy Ik,
RV AT S BRI v DX Y A Bl

1.3 GREAHN
Fb 55 FH R ARG A B DE i, KA R 43Ky



£ 242 - % T &

2017 4F 5 H

2ESC VAR SGVL T o Hoh 22 SE DL BC SE ML | 125
A EL . FHXT S, AHOCUCEL mARMER 5, (B2
I R LS PR 2, MOE T 2SS IL I
WERZEFZER I(r, )RR, b RN &
B h(r, ORI Ar, R, IBLZEZBF AN -
Ly (7, c):|f(r,c)—h(r,c)| (2)
UG AL R, AR ZR AU K FE 438 TE AR
AR B SRR A G, T B S 25 5 A8 TR T 25
gy, BT LATR SN A I RHE . X Lpg(r, ©)
HEATE(E AL IR, BRRRUS P MR B BE KR g(r, o)
g(r,c)z{bl’ s Z &itwed (3)
bys s < &iwea
AP g, oF—AHRHEZMEE; b=1 ER
F, bo=0 F/RE; gnea NEME; WHE g(r, o)BIEUE K
T Getwear WIAT DUHIGE Fp BRI o BLHER ] iR 2252 VLD
Bk, ARGk EE R R R A DN o O T S
A LAY, BRI USSR - 5 S A 4 3 e e R
ARG R T4 B2 BRI B i — O R R 5,
JIT LA 488 s o P 5 AR R A T A ) 22 532 A R4 2R )
B EME S 2 B o BV UG BC TS B 2 =5
JoikEithsg, i HAOv K24 e BRI 4 X 35 .
Ry itk — 2P R O 1) R, SCH 2 B (1 AR 1
B, &t TR 2 L RCRE o ik 4 e b [
THH guwea(r, ©)« BN goon(r, ©); THRHIBERUER]
GG R 5 REICAL I, 45 215 B2 1 P9 45 5K A
Zootl(r, )35 I goordr, ) BB I 22 R, PIIEE T
K E MR R ST g hea(r, ©), B

’ _ gthred (F,C), gthred (V,C) 2 gsoft (V,C)
gthred (V, ) -
gsoft (I’,C), gthred (F,C) < gsofl (V,C)
NAARH LB, LR THN A g hea(r, ©)
XF Laws(r, €)EATALBR, 2 T4 2K 1 A ik e 12152

2 TBEHFEEHE

FER RGN & EE hER BT, KBRRES
APREATE | R B ITAF A AL, H a5 h R s A
Yo, BB WERIRAFHE N, SRS LA 2,

PEd BoTh FEWEE . AU s, R
i
B 82
T —>{ S {ERR |

St iR

[ 1 [ 1 [
i

B2 il RGOS

Fig.2 Hardware structure of control system
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Fig.3 Structure of image acquisition and processing unit
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Fig.5 Defect detection images
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