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Quality Inspection Scheme for Beer Box Printing Based on Template Matching

YU Qian, CHANG Jiang, GONG Xue, DING Chang-yu

(School of Light Industry, Harbin University of Commerce, Harbin 150028, China)

ABSTRACT: The work aims to quickly and accurately detect common printing defects in beer box. With beer box surface
paper as the detection target, the common defect features in beer box printing were detected by the template matching
method of constructing variation model by extracting the shape and gray value information from the template image.
Printing quality was judged according to the defect inspection results, and the effect of the quality inspection scheme was
evaluated through inspection and verification experiment. According to the test experiment and accounting of the 500
images collected, the average accuracy of this method was 96.18%, the rate of missed detection was less than 0.9%, the
rate of misjudgment was 3.08%, and the average detection time was less than 10 ms. Detecting quality of offset printing
products such as beer box surface paper with this method has excellent and stable results. It can accurately detect the de-
fects with high precision requirement, such as small scratches, and the detection speed is faster than other methods.
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Fig.1 Common defect characteristics of beer box surface paper
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Fig.2 Template matching workflow based on variation model
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Fig.3 Original image of beer box surface paper
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Fig.4 Segmentation results Otsu
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Fig.5 Effect of corrosion treatment
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Fig.6 Connected domain effect of segmentation
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Fig.7 Area feature screening effect
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Fig.12 Maximum grayscale image
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Fig.13 Minimum grayscale image

Ao 4R I AR P P 1 A B
Q%QWEﬁﬂWﬁﬁﬁ%%ﬁﬁm,
(' VariationID ) HJIE X EIERAFE N

23 ETERERRLERTLL

T 22 SRR DL FCXT b =0T 4ok 2 45 S
AT T IR IBEM DT L, DL X A G I 5 128 1 7 e
AP OB R A [R5 S R R R AT SE AN 55 5 SRR R 5E
XTI O T X HL PR W K B 22 57, 5 KB 22
S Ak R R 1% X 8l A7 T S B R A

JEHH Sobel B HAR QORI A 14 HEA T

WG, FEi AT, SRR RN 57
PR L BT 5 e () AR ABLBE B E AT TR A S Y 1 T
VL .

FE A EMGAR Z S Pi=(rc)', HEAME
?5ﬁﬁf%ﬁrm$5$d(mm i=12,..n, F§
K0 5 e XE LR A q(r,e), it Sobel 54 FH

K FEAG 1R
#u@m

J5 MR SR R B 4R e e=(VeeWee)'s Pi Y d
3 90 Jhg Y 228 5 A7 S A 4 I R A X A
JEE T e, AR A P8 4 5 A ARG P8 0 I A
A B2 1) 0 1) P9 BRI 5 28 15 108 S TR AL A 5 ) 1 40
AR s R -

_ 1 i dnqurp t,V+ c+c] U W+r,',e+cl’
na ||| > Cq+p' iz \/t'z +u'2 \/V ctel +VVr2+n',c‘+c‘.'
(8)
i3 fe /N AT AR UL S A, MR B TR

25 [0 S BRS04 2K B S g i o 21 i b 4
FIE RIRME A TV L AT B, B Tk X AR AG I
PRGORS 1 ELPRes e 7 1 H Y

56 ISR AR G I P45 198 52 A6 i 38 3k — 1 PR e e A
A AR W 5 S AR 48, K P R A A ) Y
SEANTFE, XA FFRA BRI Hop i — D HER S R
M—A P ma T2 Do A ma, 7R

HIH5 0N
10 0
o1 | R oo
00 1] 001
)

RV LU RE R G 5 22 SR AL A K BE (B L
e B T A B K BE ARV B 55, LA 25 SRR A R {1
Y P R A A S A I AR A A Y Bl AR T o
U7 5 AR e SRR R B R i O

R ABSLBRIXE, p MITAEXEHBREL, ¢
ZSS IR A, F A IR T AR, AR5 X
Umﬂwiﬁ%#ﬁﬁﬁgﬁ%%IﬁﬁﬁﬁW¥
¥IE M, FifZE Do

H(T)-H(R)

2, 8(P)
== — (10)
-M 2
D:\/ZPER@(;) ) an
IR J5 3 i 05 R K ) 2 B TG 40 T A

SR, Miore I 5% X B2 0K FE A Mmﬁﬁm
DXIRIKBESF-IIE , Diore 5 Doaek 530 R 11T 557 DX 385 K
JEE i 22 RN S X ek A R B i 22, O LA BE T8 45 2] E
N+ M, 5EhE A:

M. —M
M :( fore back) (12)

t (D fore back)

A_anre M XDfore (13)

VL2 S5 A58 0 Sy S v 8 g A 1) o ARG D0 L5 A7 K
AT, RIVBRBE B30 L (i b B, TS 4 i T o7 AR
R KR g/, HRART:

g'=gxM +4 (14)

2o 3k bR Ak PR AT G I 1A K FE B S L 5
25 SRR B IR BEARLE il 58 4200 55 o 78 [F]— i JBE (R ]
N, B AR SRR AN R ()5 22 B EY o(x,y)



Hazt 3 TR TR G JC P MRS A TS e A Oy - 295 -
HEAT LKL AR G EA TR, ROR LA 14,
c(x,¥)>t,(x,y)ve(x,y) <t(x,y) (15) WA RAE B EHG Rk 500 K EIMG, ASAETESR

B AT /N T 22 S A R o B/ IN K AL PRGNS o 114
DX I8 55 K T 25 S A8 AR v i ORI L PGB o i IX Jek
F1% DX I i 1 i S 98000 by P LA A S
PR A, RIS M A 7 R B R A A DX, I3
ek 0 2 T ARV U 1 G IDOHS B2 A 1 A

3 MEEFEED Rl B 240 ML 1

B AT AR A A RGO SO T 1 R AT S 56, OF
VOR300 ke T HATARRNE A T AL 5 2

AR EME R 100 5K, X 4 5K A7 7E Sl B A9 1145 b 57 ik
FARFIEIC S — b fE , gt 973 AbBRBEARAE, H
Ko S26 O REAS SR g 1073 XRG4 SR #1758
I, X973 AbBREEERAE SR H 965 Ak, S vER R
IKF) 96.18%, TkHE N 0.82%, 1RFIFE N 3.08%, H
SR FERT AN = T 10 ms.

Sy B0 TG I B 1 3 P R A, X 5 — AN
[ RUSE, AN [ P18 1 ML 4 A T ARG I, A I 25 S A,
Bl15, Qs i s SR s, UE B T IR I 5k
(A R 538 F A

b 5 S b

c IRABRKE

P14 TR R A v AR g R

Fig.14 Detection effect of surface paper for Snow Yuanzhi Mai

b R b

P15 6 55 1) SR T ARG I A R

Fig.15 Detection effect of surface paper for Snow Yongchuang Tianya

4 L5k

HE T 22 AR A AR A T I 5 A MRS R B R Joi
TR B T 0T ARSI OCR , B AN T S A N
REREEPR . ERR AR | IR A DNORS B R A% 7 TR
T TS PR A 7 P G HOR BOR o R AR J2 2 AR
TEVRANFR L, oy TG EE R o 0 A 26 AT Bk s 11 3
TR TRA, ERNRAETIEHNRN T, F2
X RE PR A BEA T R A ] TR R B TR

S 30k

(1] JgkZ, AIEsh. 3T 1ER Ak B Y £ 2 B0 R i e i
5L ). A% TR, 2017, 38(9): 240-244.
ZHOU lJi-yan, YU Zheng-hong. Package Printing De-
fect Detection Method Based on Image Processing[J].
Packaging Engineering, 2017, 38(9): 240-244.

[21 X5, ZEF D, FEEE, 4. ATt Canny Bik
B AR A 5 B 0], TP R AE A R (A AR
fi), 2017(6): 2022-2029.



+ 296 -

(-

2022 42 A

LIU Ke-ping, LI Xi-wei, SUI Ji-lei, et al. Workpiece
Edge Detection Method Based on Improved Canny
Algorithm[J]. Journal of Guangxi University (Natural
Science Edition), 2017(6): 2022-2029.

I, EAR e, BT RURICECRRE HOG Rk 4
JCU SR (0], R SEPL AR G N, 2017, 26(1):
122-128.

GAO Cong, WANG Fu-long. Algorithm of License
Plate Recognition Based on Template Matching and
Local HOG Feature[J]. Computer Systems & Applica-
tions, 2017, 26(1): 122-128.

ER, PhBESE, W, SF. —FRE T R A LA Y
& fd B MR DU B Bk (0], Ok R, 2017, 37(3):
274-280.

WANG Gang, SUN Xiao-liang, SHANG Yang, et al. A
Robust Template Matching Algorithm Based on
Best-Buddies Similarity[J]. Acta Optica Sinica, 2017,
37(3): 274-280.

TS, Ani, AT, 4. R TORIAR T RC Y ot Ay
H b U2 (0] AR R 7 4l (T 22 D, 2018,
48(2): 1-7.

DING Xiao-ling, ZHAO Qiang, LI Yi-bin, et al. Mod-
ified Target Recognition Algorithm Based on Template
Matching[J]. Journal of Shandong University (Engi-
neering Science), 2018, 48(2): 1-7.

EHe, WTOR, BT —FhEET MSER A SWT #
BT A R DN AR B D7 I BE S (D). 3SR, 2019,
40(1): 82-90.

WANG Yan, XIE Guang-su, SHEN Xiao-yu. A New
Vehicle License Plate Recognition Method Based on
MSER and SWT[J]. Acta Metrologica Sinica, 2019,
40(1): 82-90.

WRIZ 4%, 5K 52, kT [R5 Ak B A0 BT ol 4 7 26 A6
M RG] LT RE, 2005, 26(6): 64-66.

CHEN Ya-jun, ZHANG Er-hu. Research On-Line De-
fect Detection System for Printed-Matter Based on
Image Processing[J]. Packaging Engineering, 2005,
26(6): 64-66.

AT, SREL, TG, S T ER R Bk R Y K
RECHEITIEBISE[]. JL2AE0R, 2017, 43(1): 16-21.
HU Fang-shang, GUO Hui, XING Jin-peng, et al. Re-
search on Image Registration Method Based on Print-
ing Defect Detection[J]. Optical Technique, 2017,
43(1): 16-21.

YANG Shan-tang, DAO Hua-xia, GUI Yang-zhang, et

[10]

[11]

[12]

[13]

[14]

[15]

[16]

al. The Detection Method of Lane Line Based on the
Improved Otsu Threshold Segmentation[J]. Applied
Mechanics and Materials, 2015, 3844: 354-358.
XRRK, T/, BOCEE, . JETHRSHEITERR
AN L A2 IR ] RS S AL, 2021,
40(2): 150-153.

WEN Hao-tian, WANG Xiao-peng, YANG Wen-ting, et
al. Adaptive Morphological Operation Method Based
on Elliptical Structuring Elements[J]. Transducer and
Microsystem Technologies, 2021, 40(2): 150-153.
HE, AR/ LT B IR A R AT
0. HEAGE, 2011, 28(4): 336-339.

GAN Ling, LIN Xiao-jing. License Plate Character
Segmentation Based on Connected Component Extrac-
tion[J]. Computer Simulation, 2011, 28(4): 336-339.
R, BTV, AR, G OIET X S RUE
SRR AR e 1 R PR ST (D). b M LA,
2016, 24(5): 1197-1205.

LI Yu-feng, LI Guang-ze, GU Shao-hu, et al. Image
Mosaic Algorithm Based on Area Blocking and
SIFT[J]. Optics and Precision Engineering, 2016,
24(5): 1197-1205.

RANA H, NEERU N. A Comprehensive Review of
Sobel Edge Detector Using Gray Scale Images[J]. Re-
search Cell: An International Journal of Engineering
Sciences, 2016, 22: 688-692.

HoKIgE, W|F52%, K. T Haar /DNEFITE RS
BB B DL BE A (). A LIRS A s i in T
AR, 2017(2): 37-40.

BAI Bing-feng, WEN Xiu-lan, ZHANG Zhong-hui.
Fast Image Matching Algorithm Based on Wavelet and
Shape Template[J]. Modular Machine Tool & Auto-
matic Manufacturing Technique, 2017(2): 37-40.
BT, SRR, BT ROT BEAR Y BRI b 14 BC HE 7
HE). RAER AR A RBLE D, 2016, 42(4):
582-586, 592.

HU Fang-shang, GUO Hui. Printing Image Registra-
tion Based on ROI Template[J]. Journal of Donghua
University (Natural Science Edition), 2016, 42(4):
582-586.

Effgl, HUkR. FastiCA LISt 5 — 805
Fr0]. HEPL TR SR, 2020, 56(2): 35-41.

MA Qian-ru, YE Ji-min. Convergence and Consistency
Analysis of FastICA Algorithm[J]. Computer Engi-
neering and Applications, 2020, 56(2): 35-41.



