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Morphological analysis of tobacco leaves during curing
based on image processing

SONG Zhao-peng', DUAN Shi-jiang', LI Chang-jun’, MA Li!, SHI Long-fei', GONG Chang-rong'

(1.Key Laboratory for Tobacco Cultivation of Tobacco Industry, Henan Agricultural University, Zhengzhou 450002,
China; 2.Chongqing Tobacco Company, Chonggqing 400023, China)

Abstract: Three hundreds and sixty images of different positions (upper, middle and lower) of tobacco leaves including
fresh, during and after curing samples were used to get the features of shape, color and texture by image processing
technology for digital analysis which can reflect the morphology of tobacco leaf. The results showed that: the shape
features of tobacco leaves changed slowly in leaf-yellowing stage, rapidly in leaf-drying stage and slowly in stem-drying
stage, the color features changed rapidly in leaf-yellowing stage, slowly in leaf-drying and stem-drying stage, the texture
features changed slowly in leaf-yellowing stage, rapidly in leaf-drying stage. And the shape features changed the most in
lower leaves, less in the middle leaves,the average of red component of the middle leaves was the largest, next were the
upper and the lower leaves,the average of green component of the middle leaves was the largest, next were the lower and
the upper leaves, the average of blue component of the lower leaves was the largest, next were the middle and the upper

leaves, and the texture features showed no significant change among different positions.
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Table 1 Changes of tobacco leaves shape features during curing in different leaf position

68.7+4.05 75.9+2.14 70.5£2.17 26.5+4.08 27.7£2.85 22.1£6.38
38°C 67.4+4.82 73.6+£7.17 69.6£6.10 26.4+2.73 27.2+3.45 22.8+2.13
42°C 65.8+6.03 70.1+£5.29 68.4+7.22 25.0+1.63 25.5+1.88 19.8+3.12
46 C 64.7+4.04 66.4+4.68 65.5+9.21 22.3+0.75 23.0+5.13 15.4+1.17
54 °C 59.7+7.39 63.1£3.75 62.2+5.33 9.7£2.18 11.94£3.97 12.6£2.12

60.9+4.50 63.3£5.60 61.7£9.59 11.0+0.64 12.0+4.59 12.3+4.31

2.69+0.33 2.92+0.33 3.06+0.29 1423.2+43.3 1402.0+42.8 1310.7+£22.7
38°C 2.59+0.28 2.97+0.51 2.98+0.20 1474.7£29.1 1355.0+£102.1 1294.2+118.6
42°C 2.46+0.36 2.66+0.22 3.37+0.53 1352.8+£90.7 1414.5+55.3 1350.7+83.8
46 C 2.95+0.18 2.86+0.20 4.28+1.00 1238.3+82.8 1341.3£106.5 1 149.2+86.6
54°C 6.54+1.87 5.40+0.77 5.13+0.85 1 082.7+88.5 1 145.7£104.0 1 197.2+55.8

6.37+0.89 5.32+1.12 5.18+0.96 1285.6£102.1 1205.8+74.7 1222.7499.6
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Fig.1 Changes of horizontal shrinkage rate in different

positions of tobacco leaf
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Fig.2 Changes of vertical shrinkage rate in different

positions of tobacco leaf




37 6 613
1.6% RGB
7.3%
38 C
e laid e = 1 "'ﬁ 4 baicy 38 OC
2.2 MRS IE PR B BRI T 1L
2 3
F 2 AEIEMIIER s 312 BB B E
Table 2 Changes of color features in different positions of tobacco leaf during curing
78.8+10.0 89.35+12.5 77.5+13.1 119.248.0 119.748.5 109.6+11  50.1+5.0 38.4+5.9 36.7+7.3
38°C 132.3+11.2 122.8+13.1 134.6+£10.4 137.7+4.6 133.6+6.8 126.4+6.5 56.4+8.4 43.9+7.0 40.2+6.9
42°C 138.745.5 150.1+6.1  140.6+6.8 140.0+4.9 141.0£3.6 129.6+53 54.6+9.2 54.2+6.4 47.2+7.4
46 C 1449499 159.6+9.8 147.9+6.6 121.2+£11.3 141.9+£7.0 112.847.7 48.6+7.9 58.7£10.5 41.0+4.5
54 C 138.548.0  159.3+8.5 154.9+6.3 111.1£6.7 130.449.1 124.148.5 44.545.1 56.0+8.2 53.6£9.4
142.848.1 146.3+6.5 145.1£6.6 118.1£7.9 115.848.3 1154472 60.9+10.6 43.1+4.5 45.5+7.3
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Table 3 Changes of texture features in different positions of tobacco leaf during curing
0.322+0.066 0.270+0.094 0.141+0.039 1.508+0.19 1.1154+0.170 2.294+0.273
38°C 0.207+0.027 0.221+0.052 0.206+0.059 1.919+0.125 1.933+0.252 1.996+0.296
42°C 0.247+0.066 0.320+0.056 0.183+0.052 1.783+0.235 1.510+0.197 2.115+0.240
46 °C 0.377+£0.074 0.295+0.059 0.245+0.069 1.332+0.195 1.620+0.235 1.827+0.317
54 °C 0.230+0.048 0.181+0.069 0.271+0.071 1.902+0.232 2.175+0.393 1.742+0.295
0.315+0.095 0.150+0.043 0.133+0.023 1.598+0.275 2.332+0.232 2.430+0.171
0.120+0.009 0.105+0.017 0.158+0.024 1.613+0.472 3.066+0.708 0.453+0.238
38°C 0.161+0.020 0.153+0.025 0.181+0.033 0.914+0.185 0.829+0.339 0.930+0.402
42°C 0.140+0.019 0.121+0.023 0.183+0.037 1.123+0.503 1.491+0.531 0.709+0.266
46 °C 0.110+0.030 0.153+0.027 0.149+0.022 2.014+0.538 1.457+0.505 1.092+0.475
54 °C 0.181+0.038 0.213+0.050 0.198+0.039 0.913+0.373 0.703+0.434 1.215+0.691
0.247+0.022 0.259+0.059 0.284+0.057 1.455+0.810 0.576+0.183 0.521+0.126
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