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Design of carton missing packet detection based on machine vision

CUI Xiangdong, WANG Shengfei, LI Feng, ZHANG Jingang, LI Yunteng
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Abstract. Aiming at the persistent problem of missed detection of cartons with missing packets during the production process of the YB65A
" double aluminum-wrapped" medium-sized special-shaped packaging unit, this study establishes an online detection system based on
machine vision. Taking the Keyence image processor as the core hardware, the system performs triggered image acquisition on the cigarette
packet groups entering the CT forming bin, completes image preprocessing through the binarization filtering algorithm, extracts the contour
and quantity features of the cigarette packet groups relying on the built-in algorithm of the processor, and takes the full quantity of 10
packets per carton as the judgment threshold to achieve accurate identification of cartons with missing packets. When the detection result
shows that the quantity of the cigarette packet group fails to meet the standard, the detection phase of the system quickly receives the signal,
drives the rejection mechanism to complete the online sorting of unqualified products, simultaneously uploads the rejection data to the upper
computer for real-time display, and triggers sound and light alarms synchronously. To verify the reliability of the system, single cigarette
packets are successively taken away from the preset positions of each cigarette packet in the forming bin, and full-condition accuracy tests
are carried out after resetting and starting the machine. Experimental results show that the system can realize real-time dynamic monitoring
of the quantity of cigarette packet groups, with the accuracy rate of identifying and rejecting cartons with missing packets reaching 100%. It
effectively overcomes the technical bottleneck of missed detection of missing packets of this model, and provides an engineering solution for
the quality control upgrading of cigarette packaging equipment.

Keywords: machine vision; carton missing packet detection; YB65A packing equipment; KEYENCE CV5000; binarization; image
processing ; online quality control
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Fig. 1 Schematic diagram of visual defect detection
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Fig. 2 Camera installation location diagram
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Fig.3 Camera mounting bracket
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Fig.4  Overall control flow chart of visual packet loss detection
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Fig.5 Processing diagram of visual inspection system



Hzh b3 R 5 5 H

136 Techniques of Automation and Applications

2026 4F 45 % 3

PG (AL 32 52 H S IR B UG o — A A
4 AR UG T AR 2 S R I RO SR R P PR
BB, AR A AR KB E O 0 8 255, {1k
TEDG 8 S — K YIE AR5 AR X AN H4 (i % Pl 4 o
BRI 2 0 B JE R 0 A A W, AT 5 0 4% ) — {1
b, 7EftABE S T BRMR R S REE SN
P, X BAE A B ER TR 35 T RUIK T K 3
LRI B, 42T ok B MG 2 A I B 1 5 18 Y K
JESMEUEAT HORE U SRAR 2 A5 R K B (5 T IR 344, T8
LRI E SR E N 255, WA R SR hE M
2 USRS 2R A I BEABLAR T 0 B 354, TR 48 B0 MK A
SPBEE N 0, BB MR BoR N B, XAt R R LA
K (1) RFR,

255 flx,y) =T

g(x,y)—{o, Ty (1)
X, fa,y) HEMRAERE KA g (x,y) AL A&
QIR T MK EE Y .

Fh1 TR O PR e A A ) 23 R 8 (s /N T & AT
eI BEARL , DR I, 447 MR 6 A7 B AL A i /IMELAE R JR
FERE T, 0025 1 K AR SR /INTF IR BESME T, T B4
JINEAGIIHE SIE T8 | 246 00 X I8 PR Ay B /0 0, 1 TR 2 il
S BB A AR R o A, 2SR R o B AT,
ALFREMR N 6 B o KR Jr =i o R S e | 1k
SERINER(E <67, YR IR 8 Tk % 2 A0 350 il ik
W WA G B R DA 0 G 0 IX sk 9 e A, S &
BAADIRZS . MR AL FRZ$ 9 OR 3 T4 th SR M5 5, F T o
(i) 24k P K R 1) 2 15 5 A% iy R A0 2P0 N21J42 (19 CHI,
B A5 S R L

& ol b Rl

6 HNIEEG _ELIEKE
Fig. 6 Image binarization filter map of detection box
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Fig. 7 Package machine program structure
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