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Fig. 1 Original spectra(a)and average spectra (b)of tobacco leaf samples with three grades
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Table 1 Optimization of spectral pretreatment methods and modeling parameters

Spectral pretreatment Grades Modeling Recognition Test set Recognition rc/zgge;?ﬁzn
methods parameters number number accuracy( %) accuracy( %)
No X2F 1 =0.0625,¢,=0.0625, p=4 22 30 73.33 77.78
C3F ¢1=0.125,¢,=0.125,p=14 24 30 80. 00
B2F c;=1,¢,=0.0625,p=0.5 24 30 80. 00
Savitzky-Golay smoothing, X2F ¢ =0.0625,c,=1,p=16 24 30 80. 00 87.78
9 points C3F ¢1=0.0625,¢,=0.5.p=4 26 30 86. 67
B2F ¢, =0.0625,¢c,=0.5,p=16 29 30 96. 67
First order derivative, X2F c1=0.25,¢,=0.25,p=1 29 30 96. 67 95. 56
9 points C3F ¢1=0.125,¢,=0.0625,p=0.5 27 30 90. 00
B2F c=0.125,¢,=2.p=1 30 30 100. 00
Second order derivative, X2F  ¢=0.125,¢,=0.125,p=0.125 29 30 96. 67 85.56
9 points C3F ¢c1=0.0625,¢c,=4,p=0.0625 28 30 93.33
B2F ¢, =0.125,¢,=0.0625,p=0.125 20 30 66.67
SNV X2F ¢1=0.0625,¢,=0.25,p=28 19 30 63.33 63.33
C3F 1 =0.125,¢,=0.5,p=16 23 30 76.67
B2F ¢ =16,¢,=0.0625,p=1 15 30 50. 00
MSC X2F ¢1=0.0625,¢,=0.0625,p=16 23 30 76.67 77.78
C3F ¢ =0.0625,¢,=0.125,p=2 24 30 80. 00
B2F ¢ =0.125,¢,=0.5,p=16 23 30 76.67
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Table 2 Comparison of four pattern recognition algorithms
v G Pmmon e R Ao
LSTSVM X2F 22 30 73.33 77.78
C3F 24 30 80. 00
B2F 24 30 80. 00
SVM X2F 29 30 96. 67 67.78
C3F 11 30 36.67
B2F 21 30 70.00
PLS-DA X2F 26 30 86.67 76.67
C3F 23 30 76.67
B2F 20 30 66.67
SIMCA X2F 17 30 56.67 28. 89
C3F 1 30 3.33
B2F 8 30 26.67
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Grading Tobacco Leaves Based on Near Infrared Spectroscopy
Combined with Least Square Twins Support Vector Machine

SONG Xiang-zhong', LAI Yan-qing', LI Zu-hong®, ZHENG Bo*, LI Qian-gian',
WU Ltjun', ZHANG Lu-da', XIONG Yan-mei*', MI Shun-geng*'
(1. College of Science,China Agricultural University,Beijing 100193;
2. Yunnan Tobacco Company Qujing Branch ,Qujing 655000)

Abstract: In this work,we built a model to grade tobacco by least square twins support vector machine
(LSTSVM) algorithm based on near infrared spectroscopy. We took 120 samples out of 210 samples
from 3 grades as training set, and the rest 90 samples as testing set. In order to establish a optimal
model, spectral pretreatment methods and model parameters were optimized. The average recognition
rate of optimal model for testing set was 95. 56 % , which demonstrated that it could be a useful method to
classify tobacco leaf grades. In addition,the LSTSVM algorithm was compared with three other kinds of
general pattern recognition algorithms included SIMCA ,PLS-DA and SVM, and the results indicated that
the LSTSVM model based on original spectra had better prediction ability than others at the same
conditions.

Keywords: Near infrared spectroscopy; Least square twins support vector machine (LSTSVM) algorithm;

Tobacco leaf; Grades classification
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