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Sudy on color space data—based discriminating functions
for tobacco leaf browning

LIU Jun', WANG Hongyi®, ZHANG Ting?, LU Hongliang®, XIAO Shachong!, WANG Kang?, CHEN Hui*

(1.Hubei Province Tobacco Quality Supervision & Test Station, Wuhan, Hubei 430030, China; 2.Xiangyang Tobacco
Company of Hubel Province, Xiangyang, Hubel 441000, China)

Abstract: To classify the browning degree of tobacco leaves, the stepwise discriminant analysis was used to discriminate
the different browning grades of tobacco leaves on the positive and negative sides of 100 aged Hubei tobacco leaves
based on 5 color values including brightness (L), red (a), yellowness (b), saturation value (c) and hue angle (c), and the
discriminant function was established. The result showed that color value L, a, ¢ and h on the positive of tobacco leaves
entered the discriminant function. Self—verification and cross—examination were used to judge the original samples, the
total accuracy was 99.0%, and the discriminant accuracy for the 25 validation samples reached 100%.

K eywor ds: tobacco leaves; browning; color; discriminatory analysis
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Fig.l1 Theappearance of tobacco leaveswith different browning grades
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Tablel Color valueson positive and negative sides of tobacco leaves with different browning grades
Ly L, a a by b, [ [ hy h,
B1 54.11a 61.92a 14.59b 8.74c 45.03a 37.5% 47.33a 38.78a 71.93a 76.85a
B2 41.08b 51.63b 17.40a 12.23a 28.72b 31.48b 33.50b 33.78b 58.69b 68.56b
B3 34.73c 45.69¢c 15.08b 12.13a 20.70c 27.29c 26.11c 29.94c 53.93c 65.64c
B4 30.83d 40.28d 13.84b 12.36a 15.74d 24.01d 21.00d 27.03d 48.58d 62.46d
B5 26.63e 34.50e 9.91c 10.29b 9.53e 17.10e 13.78e 20.02e 43.18e 57.60e

(P 0.05)
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Table2 Descriptive statistical analysis of color values of browning tobacco leaves
Ly 100 24.34 59.82 37.48 9.77 0.73 -0.62
a 100 6.26 19.55 14.16 3.09 -0.65 0.01
by 100 4.94 51.64 23.94 12.77 0.65 -0.59
C1 100 797 53.28 28.34 12.12 0.43 -0.72
hy 100 34.50 76.51 55.26 10.23 0.39 -0.58
L, 100 25,51 67.12 46.80 10.61 011 -0.93
a 100 6.33 15.18 11.15 2.08 -0.46 -0.53
b, 100 8.48 41.67 27.50 8.25 -0.45 -0.52
C 100 11.20 42.82 29.91 7.77 -0.62 -0.34
h, 100 49.05 80.73 66.22 7.25 -0.01 -0.32
100 0.8 0.8
3
R3 BTEHHEERREXRY
Table3 Correlation analysis of color value of browning tobacco leaves
L1 a b1 C1 h1 L2 a b2 C2 hZ

Ly 1

Y 0.212 1

by 0.653 0.682 1

C1 0.577 0.762 0.850 1

hy 0.550 0.070 0.545 0.427 1

L, 0.250 0.449 0.443 0.408 0.093 1

a -0.051 0.423 0.104 0.155 -0.082 0.351 1

b, 0.180 0.520 0.454 0.441 0.114 0.758 0.658 1

C2 0.149 0.521 0.419 0.414 0.094 0.733 0.708 0.894 1

h, 0.254 0.416 0.459 0.428 0.200 0.780 0.245 0.733 0.796 1

4 4
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Table 4 Equalization test of color value group for browning

tobacco leaves

Wilks—Lambda F 1 2
Ly 0.029 804.309 4 95 0.000
a 0.371 40.314 4 95 0.000
b, 0.066 335.229 4 95 0.000
C1 0.095 226.866 4 95 0.000
hy 0.069 318.304 4 95 0.000
L, 0.198 95.992 4 95 0.000
a 0.527 21.329 4 95 0.000
b, 0.293 57.242 4 95 0.000
C 0.331 48.007 4 95 0.000
hy 0.203 93.264 4 95 0.000

2.3 A EEZTEIXIEM R & ERFIA
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Table5 Fisher discriminating function coefficients
B1 B2 B3 B4 B5
Ly 26143 22947 20405 19.036  17.179
a 16928 20.845 20319 19.717  17.573
b, -15.860 -18.058 -17.752 -17.269 —16.006
hy 10.383 10982 11.033  10.498 9.677

—848.717 —717.330 —622.860 —550.668 —450.146

5

F1=26.143 L;+16.928 &;—15.860 b;+10.383 h;—
848.717

F,=22.947 L;+20.845 &,—18.058 b;+10.982 h;—
717.330

F3=20.405 L;+20.319 &;—17.752 b;+11.033 h;—
622.860

F4=19.036 L;+19.717 a,—17.269 b;+10.498 h;—

550.668
Fs=17.179 L;+17.573 a;—16.006 b;+9.677 h;—

450.146
100 L,
a by by

6
1
95.0%

100% 99.0%
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Table6 Resultsof theregression analysis of tobacco leaves with

different browning grades

1%

B1 20 0 100
B2 20 0 100
B3 20 0 100
B4 20 0 100
B5 19 1 95.0

99 1 99.0
5 25

L, & b]_ h]_
7 7
100% 100%

FR7 AEFBTHERIE A BT FUNEE R
Table7 Prospective prediction of tobacco leaves with different

browning grades

1%

B1 5 0 100
B2 5 0 100
B3 5 0 100
B4 5 0 100
B5 5 0 100
25 0 100
3 itig
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