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Abstract The width of cut tobacco has significant influences on the physical properties and sensory qualities of
cigarettes. Due to the narrowness, complex distribution and different widths properties of the cut tobacco, a width
measuring method is proposed based on adaptive image processing technologies. The high definition image of cut
tobacco is attained by the scanning of highly numerous pixel linear charge coupled device (CCD). Widths are
measured by applying series of image processing courses, such as binarization, image segmentation,
decontamination, refining, edge extraction and matrix turning. Applying this method on actual cut tobacco images, a
well adaptability to the complex distribution of the cut tobacco is verified. Additionally, accuracy is confirmed by
contrasting the measurement results with standard template that fabricated from E-Beam lithographic tools.
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Fig. 1 Image of scanning cut tobacco and partially

enlarged view
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Fig. 2 (a) Original image of cut tobacco; (b) image of
background; (¢) image with uniform background;
(d) image of binarization
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Fig. 3 Labeling method for image segmentation
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Fig.4 Images set of segmentation processing
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Fig. 5 (a) Image of single cut tobacco; (b) refined

image with burr; (¢) refined image without burr
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Fig. 6 Tmage set of refining processing
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Fig. 7 Refining and edge image of single cut tobacco
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Fig.8 Width measurement using matrix turning
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Fig. 9 Partial widths measured from matrix turning
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lithographic tools
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Table 1 Measured results of five regular samples

True value /mm 0.6 0.75 0.9 1.05 1.2

Measured mean

0. 597 0.748 0.900 1.053 1.206
value /mm

Measured mean
—0.003 —0.0020.000 0.003 0.006
error /mm

Measured max
0. 005 0.006 0.004 0.005 0.006
error /mm
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Table 2 Measured results of three irregular samples

Tooth Trapezoid “W”
Shape
form form form

True mean value /mm 1.043 1. 100 0. 950
Measured mean value /mm 1. 044 1. 100 0.095
Measured mean error /mm 0,001 0,000  0.000
Measured max error /mm 0. 004 0. 006 0.002
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