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A vision-based image detecting system for cigarette tipping machine
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Abstract: In this paper, a kind of cigarette tipping paper detection
system based on machine vision is proposed. which uses STM32
as the core controller to control the timing synchronization of the
coiler. The cigarette tipping paper on the transition drum is col-
lected by the industrial camera, and the length of the cigarette
paper is calculated and measured, and the unqualified cigarette is
eliminated. At the same time, the unqualified cigarette tipping
paper and detection data are recorded by the guide rail scale.
Through practical application, the detection accuracy of the
system is better than +0.05 mm. and the maximum detection
speed is 12 000 pieces/min. It can remove unqualified cigarette
and reduce the rejection rate of the wrong length of cigarette
paper to 0.01%. This paper analyzes the influence factors of error
fluctuation through spectrum analysis method, and realizes the e-
valuation of equipment operation state and cigarette tipping paper
quality.
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Figure 1 Schematic diagram of tipping paper image

detecting system
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Imaging sensor
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Image interface of host software system
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Table 1 Statistics of number of removed cigarettes
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3 B
3.1 BEMZEBITM

i BT 418 HH 1) 7 A 2 e AL 42 2 4 ] 4R I AR e 4G
S5O X S PR AR 7 TR TR B R 22 AR SO B AT T PR A
TR XF 1000 350 B A0 52 i P 4 2 AT B o M.
MRS S 3 KU 7O — Bl ZEM. W2
SMSERE H AR AU I AR VR R 22 . © AP 2 T
A SC AN WA 52 48 B 1 T AL L Q0 AR P R A A S
B T HORATRIRSE ., O M BRI HFEME
D9 ML TR | 3 26 4 5 SO P B T A

X 1000 5K 22 M0 32 AR B 2E 4T 70 BT 4% Al 2
R ZEMAS Ay 5 IR 2 iR . — ol 2244 93.9%0,
B BUAE AL AR 2 B S B e R AR . (AR TR
JE . — B ZTENSR W LR TR G HERE KA
A BB SCA AR R R 22 . AP WL 22 7 B 22 o5
4 L R AR U 6.1 06 {E A 3 A O L S A BR AR TT 3 ZE A

(a) —MBo 20 EE (b) HRAUEEAE

(e) M (d) #F

(e) HEEAIIK () EEPECHAG IR

(g) MHS™EH
B7 BEMZEAEES

Figure 7 Out of tolerance cigarette image
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Table 2 Classification statistics of out of

tolerance cigarettes
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Figure 8 Slot and spectrum output of 2409 dataset
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Table 3  Statistics of slot spectrum
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ik 2
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1 0.045 5 21.98 0.002 18 0.045 8 21.83 0.001 24
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3 0.071 4 14.01 0.009 62 0.071 7 13.94 0.002 86
4 0.099 9 10.01 0.006 49 0.100 5 9.95 0.006 43
5 0.142 8 7.00 0.006 29 0.144 0 6.94 0.001 13
6 0.214 3 4.67 0.004 66 - - -
7 0.285 7 3.50 0.004 23 — — —
8 0.357 1 2.80 0.002 25 - - -
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Figure 10 Error and spectrum output of 2409 dataset
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Figure 11 Error and spectrum output of 2711 dataset
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