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Determination of the maturity grades of fresh leaves for flue-cured tobacco

SHI Long-fei, SONG Chao-peng, HE Fan, DUAN Shi-jiang, WANG Tao, WANG Mei, GONG Jin, GONG Chang-rong*

(College of Tobacco Science, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: In order to realize accurate and objective determination of the maturity grades of tobacco leaves. Middle part

of tobacco leaves with different grades of maturity was used to extract color and vein characteristics with machine vision

technique. Three color characteristics (H, S, V) and five vein characteristics (energy, correlation degree, entropy, contrast,

inverse difference moment) were optimized by principal components analysis. Maturity grading models were built by

back-propagation(BP)neural network. The result showed that the first four principal components together could represent

the information of the three color characteristics and the five vein characteristics needed for grading, which realized the

optimization of parameters. When the number of principal component factor was 4 and the number of nodes of hidden

layer was 16, this grading model showed the best performance with average recognition rate of 93.67%. The overall

results show that it is feasible to discriminate the maturity grades of fresh tobacco leaves with machine vision technique.
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Table1l Color features of tobacco with different grades of maturity
H/(®) S/C°) VI®)
U 82.500 2.780 0 76.392~87.048 0.605 0.020 8 0.566~0.646 0.453  0.0189  0.423~0.478
R 68.700 2.9200 62.460~72.972 0.545 0.017 2 0.517~0.576 0.571 0.038 9 0.496~0.624
(0) 62.400 1.6100 58.860~64.368 0.624 0.034 8 0.552~0.701 0.519  0.0378  0.435~0.595
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Table 2 Vein features of tobacco with different grades

of maturity

18] 0.147  0.006 02 0.139~0.159
R 0.267  0.029 80 0.219~0.325
(6] 0.297  0.022 00 0.262~0.346
6] 2.300  0.08240 2.198~2.573
R 0.680  0.006 40 0.587~0.696
(6] 1.327  0.03520 1.243~1.343
U 8.441  0.146 00 8.153~8.618
R 7.152  0.309 00 6.557~7.647
O 6.782  0.204 00 6.358~7.150
U 1.686  0.15200 1.604~1.757
R 0914  0.11500 0.833~0.985
(6] 0.833  0.096 30 0.746~0.910
6] 1.634  0.01170 1.620~1.653
R 1.805  0.011 00 1.790~1.823
(6] 1.823  0.013 60 1.806~1.842
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Table 3 Eigenvalues and cumulative contribution ratios 93.67% 3
1% 1% 548 15 s
Yl* 3.5922 44.902 1 44.902 1 100%
Y, 1.900 1 23.750 8 68.6529
Ys" 1.3579 16.974 0 85.626 9
Y, 0.836 5 10.456 7 96.083 6 [15-17]
Ys" 0.2156 2.694 8 98.778 4
} / (350~1 650 nm)
Yo 0.051 4 0.642 5 99.420 9
Y, 0.041 4 0.5172 99.938 1
Y 0.005 0 0.0619 100 2 2
90% [18]
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1 1 2 [19-20]
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Table 4 Discriminating results of the model 2]
(1] 2003 28(3) 359-362
/ 0,
/ U R 0 e [3]
U 20 19 1 0 95 9] 2006 22(7)
R 20 1 19 0 95 134-137
0 20 0 2 18 90 [4]
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