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Abstract

Quality factors of tobacco leaves were extracted and quantified using computer image processing and
near infrared analysis. The efficiency of quality factors in tobacco leaf grading was analyzed statistically
and major quality factors were determined under computer image processing and NIR spectrum mea-
surement. This research was done as a prerequisite process to develop the real time on-line automatic
grading system of tobacco leaves. Spectrophotometer was used to analyze the color of the tobacco
leaves in grading. Computer image processing algorithm was developed to measure external quality fea-
tures of each grade of tobacco leaves such as size and shape. The optical reflectance property of the
internal chemical compound in the range of 800-1200 nm was also measured using a spectrophotometer
for the purpose of real time implementation. Tobacco leaves used for this research were classified using

standard grade criteria.
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Fig. 1. Spectrum of graded tobacco leaves in the visible

range.
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Fig. 2. Y values of graded tobacco leaves.
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Table 1 Statistical results of graded tobacco leaves
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A: Upper Leaf D: Lower Leaf C: Middle Leaf B: Main Leaf
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Table 2 Geometric properties of graded tobacco leaves

Grade 1e1i‘ gih. wi)cllth area perimeter lengthratio  square ratioc  roundness  complex ratio
A3 44.17 10.1 264.57 93.28 0.13 0.23 0.38 32.89
A4 42.66 7.80 168.94 95.59 0.12 0.18 0.23 54.01
AS 37.99 8.94 179.76 87.16 0.16 0.23 0.30 4226
B1 46.68 13.6 296.40 122.20 0.22 0.29 0.25 50.38
B2 41.56 10.8 204.41 102.47 0.21 0.26 0.24 51.37
B3 39.28 10.9 175.39 9422 0.17 0.28 0.25 50.61
C1 4453 14.65 303.41 108.98 0.23 0.33 0.32 39.14
C2 41.03 13.23 264.88 103.70 0.26 0.32 0.31 41.60
C3 3946 13.20 264.21 99.14 0.26 0.33 0.34 37.20
D3 35.20 9.56 165.37 8259 0.15 0.27 0.30 41.25
D4 3450 837 128.01 81.36 0.17 0.24 0.24 5171
D5 21.10 3.14 51.00 45.34 0.28 0.15 0.31 40.30

A: Upper Leaf D: Lower Leaf C: Middle Leaf B: Main Leaf.
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Fig. 3. Typical 2nd derivative spectrum of graded tobacco
leaves (500-1100 nm).
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Fig. 4. Grade spectrum value at 675 nm.
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