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Development of Cigarette Circumference Detection Method Based on Image Pro-
cessing

ZHAO Hai-yu', GU Ji-hai', CHI Guang-zhi*, XU Ke-fei'

(1. Harbin University of Commerce, Harbin 150028, China; 2. Harbin Cigarette Factory, Harbin 150001, Chi-
na)

Abstract: Cigarette circumference was solved with image processing method by using LabVIEW as software
platform and CCD as image collection of cigarette circumference. The composition of the detection system was
introduced. Collected cross-sectional image of cigarette was processed with gray-scale transformation, median
filtering, threshold segmentation, morphological opening operation and other image processing algorithms to
calculate the circumference of cigarettes. Pixel value of cigarette circumference was calculated by LabVIEW
software. Cigarette circumference was corrected by mathematical optimization with least squares method. Sim-
ulation results showed that the detection accuracy was 94. 36 % ; the method can accurately detect the length of
cigarette circumference, which is helpful for improving the quality of cigarette products.
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Fig. 1 Composition of cigarette circumference detection system
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Fig. 2 The image of gray-scale transformation
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Fig. 3 Four common shapes of median filter
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Fig. 4 The image after median filter
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Fig. 5 The image of local threshold segmentation
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Fig. 6 The comparison images before and after open operation
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Fig. 7 The block diagram of circumference detection
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Tab. 1 The statistic data of cigarette circumference mm

T osmin e wwin || s e e
7 7

1 24.11 5991 24.09 16 24.13 6017 24.12
2 24.25 6126 24.24 17 24.41 6273  24.40
3 24.33 6212 24.33 18 24.27 6148 24.26
4 24.18 6104 24.21 || 19 24.20 6112 24.22
5 24.33 6212 24.33 || 20 24.27 6153 @ 24.26
6 24.36 6218 24.36 21 24.29 6169 24.28
7 24.26 6132 24.24 || 22 24.23 6118 24.22
8 24.17 6101 24,20 || 23 24.22 6119 24.21
9 24.18 6014 24.21 24 24.29 6169 24.29
10 24.25 6120 24.24 || 25 24.25 6128 24.24
11 24.42 6280 24.41 26 24.22 6108 24,22
12 24.23 6121 24.23 || 27 24.31 6184 24.32
13 24.24 6130 24.24 || 28 24.23 6119 24.23
14 24,21 6120 24.22 || 29 24.25 6126  24.27
15 24.24 6121 24.23 || 30 24.20 6 113 24.22
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Tab.2 The test data of cigarette circumference

rilt L NEEE/ 32 MR/ KRR/ %
ask 26 24 92.31
ARz a1l 19 18 94.76
iR 2 25 24 96. 00
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