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Design and realization of the food inner packaging detection

device based on the machine vision

R

JIA Zhen-zhen'

K&

ZHANG Tao®

R ®

RS

CAO Xing-qiang’®
(Lo M Tl 25 B i S5 26 ) AR 2 e L T R RS M

T

ZENG Jian®

= K

LI Xiao' YAO Er-min'

4500005 2. 7R A Tl A RS A "I R BT
4730005 3. TRYIN =M FERLFIT KA R mI R T2 I

518000)

(1. College of Food and Bioengineering , Zhengzhou Univ. of Light Ind., Zhengzhou, Henan 450000, China ;

2. Nanyang Cigarette Factor, China Tobacco Henan Industrial Co., Ltd., Nanyang , Henan 473000, China ;

3. Shenzhen Clover Technology Development Co., Lid., Shenzhen, Guangdong 518000, China)

BEAMALESCENE IR FALRREHRBF A
M ATMENEREZZTRERACREREMNEE, K
Fr2HABRRE BHRAEARAG L HIRF R HUER 1L
AN CCDARM A &AM A e A e et fr 424, B
PLC 42 5 S5 ILAT 8 1 6 5069 F) A Ao Bl th o v2h WAT 2K 4 41, A)
AR B AR B Bk s A AT 4% & FLUKE #OR AL S B MR R B
BEAT W AT IR B IR R AL SRR B AT Ly MK R A
AR AMBAL AN EERFRMR T EZIT RIS
P AT AR O A B I A B AR P, &R A BT N AT AR R
B Rk 5% A GHTEMe gy T 13.3 &/ A AR
FERIT 84 &/A BRIERYT 8.0&/A BT %M
L RHTREETHHRIE AR HLRAEE
BAAGRRFAT LR RTOAAX QBB
KB AAULBE A R e 5K MAT AR B e AR )

Abstract; In order to solve inner packaging caused by food packaging
machine faults, a food inner packaging detection device was designed
based on the machine vision. The device was mainly composed of im-
age acquisition, image processing system, judging and eliminating
system. Depending on ultra-small CCD cameras to detect inner liner,
at the same time the defective inner liner was determined and rejected
via PLC program. By adopting different defective inner liner and

FLUKE thermal imager, the detection rates of the machine vision
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and the stability of the equipment were tested. The results showed
that the detection accuracy of the machine vision based device for de-
fective inner liner reached 95%. After development, the defective
cigarette packs on white shift, eve shift and night shift reduced by
13.3, 8.4 and 8.0 packs per month, respectively, and all instruments
met the requirements of long-term stable operation.

Keywords: machine vision; food packaging; inner liner; defective de-
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Figure 1

Operation flow of food inner packaging testing de-

vice based on machine vision
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Figure 2 Mechanical structure design of camera in

fifth wheel
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Figure 3 Mechanical structure design of camera in

third wheel
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Figure 4 Comparison chart of real-time shading correction
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Figure 5 Comparison chart of area detections
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Figure 6 Results of model search test
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Figure 7 Results of spot detection
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Table 1 Defect test results of “Golden Leaf (Dihao)” brand inner liner
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Table 2 Statistics of cigarette packaging defects before and after food inner packaging detection device developed
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