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Tab. 1 The accuracies of different preprocessing methods

Ak B )y ik TR/ % %/ % AR R/ %
JEUTE B+ PLS [ 4E +SVM 96.80 85.60 61.29
— B 34+ S-G ¥ +PLS B4+ SVM 96.00 89.60 80.65
ZHr S8+ S-G P+ PLS B4+ SVM 95.20 88.00 70.97
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Tab. 2 The accuracies of different methods
T ¥k FRAEA %L AR R/ % i — R % TR MR/ %
AR IR 1% B 4+ SVM 3475 100.00 71.12 64.52
SPA+SVM 36 92.80 75.20 70.97
PLS &4+ SVM 12 96.00 89.60 80.65
A
3 & i

i 2 X LT A [ T B 5 3 6 TR 2D A 1 5 W LG R SR e BN A o £ A0l 3% B R AT — B S A
B S-G VR TR B FT LR v £ MR LU AT AR A 2 A ) o i R A B 3 e o LA ] AR AR 4 BT
5K B PLS [ 4 7 A 32 HUT5 32 T RAAT 50 BBUAR I rP 21 S0 I 305 5008 B R Ak £ 5L A7 ) T A 3 457 70 6 )
T 3 B B e 3X O TR LA G T 3 A B AR L M I e A NP SR A SR S S D v o A PR L TR 2 1
2%,

& % x M

[T ) B8, K0 O, KA o 585 56 T o 2P O i A 2 T 5 25 5 0 S S A Bk 7™ ot B A ) D06 8% 2% 50635 43 97, 2019,,39(9) £ 2812-2817.
HE Y.ZHENG Q S,ZHANG C,et al.Identification of walnut origin and varieties based on mid-infrared spectroscopy and chemometrics
algorithm[ ] ].Spectroscopy and Spectral Analysis,2019,39(9):2812-2817.

[2] SUEHARA K.KAMEOKA T,HASHIMOTO A.Sugar uptake analysis of suspension Arabidopsis, tobacco, and rice cells in various
media using an FT-IR/ATR method[ J].Bioprocess and Biosystems Engineering,2012,35:1259-1268.

[3] LIUT A,ZHANG Q,CHANG D P,et al.Characterization of tobacco leaves by near-infrared reflectance spectroscopy and electronic nose
with support vector machine[ J]. Analytical Letters,2018,51(12):1935-1943.

[4] DUNNE K S,HOLDEN N M,OROURKE S M,et al.Prediction of phosphorus sorption indices and isotherm parameters in agricultural
soils using mid-infrared spectroscopy[ J].Geoderma,2020,358:1-9.

[5] EArfe.AIER, ERA P -IE L0 O HE O i P s e v e (). 4k % TR 52645 ,2015(2) :170-171.
WANG B H,LI Z Z,WANG ] H.Rapid determination of gasoline octane number by mid-near infrared dual-path spectroscopy[ J].Chemi-
cal Engineering and Equipment,2015(2):170-171.

(6] 200, B W, 2 L. B T 20 SRR AF W A 75 A9 08 0 32 i 08 < Sk BE A I R e [0 D3 2 50638 43 7. 2013, 33(6) 1 1521-1524.
LI Y,CHEN Z G,LI K.Ammonia concentration detection system for mainstream smoke of tobacco based on characteristic infrared ab-

sorption method[ J].Spectroscopy and Spectral Analysis,2013,33(6):1521-1524.



%18 AR L R TR B P 40 sh i A AR 45 8 6 A ot 2R 45 5] 5] B R 49

(7] RZE R, SGERE, S 2D A6 2 g A0 R b A AR BT 26 L) ] AR R L 2014, 10:67-70.
WU S.LOU H M.MO X K,et al.Determination of lignin in tobacco by mid-infrared spectroscopy[ J].Tobacco Technology ,2014,10:67-70.

[8] TERPUGOV E L.DEGTYAREVA O V.SAVRANSKY V V.Possibility of light-induced mid-IR emission in situ analysis of plants[]J].
Journal of Russian Laser Research,2016,37(5) :507-510.

(9] AR CRIG XU 5245 A L0 GHE 22 R AT 18 DXk 3 4E 55 T4 B e T 72 [0 ] A M HLBR 7 4 . 2018.,49(10) : 270-283.
HUANG H,ZHU J,LIU G H,et al. Task scheduling strategies of parallel near infrared spectral region selection on multi core and its ap-
plication[ J].Journal of Agricultural Machinery,2018,49(10) ;270-283.

L1070 XK &b 3 21 80 e o K500 fil - B FCAE 0 0 v 9 B FH LD . 10« B3R, 2018,
LIU T A.Data fusion of near infrared and electronic nose and its application in tobaccos[ D].Shanghai:Shanghai University.2018.

(110 ZEBHBH, INET 22, B BR 25k T m G i 18 R e ot i 7K 3 00 5 () ]300 i O 0 K 2% 4 4 CH AR B 00D . 2017, 45(6) 1 47-51.
LIY Y.SUN Y A.WANG G Q.et al.Determination of ligustrum leaf water content based on hyperspectrall J ].Journal of Henan Normal
University(Nature Science Edition) ,2017,45(6) :47-51.

[12] ARAUJO M C U,SALDANHA T C B,GALVAO R K H,et al. The successive projections algorithm for variable selection in spectroscop-
ic multicomponent analysis[ ] |.Chemometrics and Intelligent Laboratory Systems,2001,57(2) :65-73.

[13] BRMEL, sRL0t, /A W, 55 RE T 1R B HORE A3 20 0 56 185 J5 8 O die /I — 3 st 75 12: [0 3+ HL 5 0 T A%, 2017, 34(5) : 351-355.
YAN Y.ZHANG H G.LU J G,et al.Spectral-information-divergence based on local pls modeling algorithm of near infrared spectroscopy
[J].Computer and Applied Chemistry,2017,34(5) :351-355.

[147 sR¥E T, 0B SRl ik o 55 56 T - o S0 20 A0 B8 A 09 S 45 1 e AL 43 28 40 00 08 - 4 43 [ 1.0 38 2% 50638 43 1T, 2018, 38(5) -
1620-1625.
ZHANG H B,LIU T A,SHU R X,et al.Using EN-NIR with support vector machine for classification of producing year of tobacco[ J].
Spectroscopy and Spectral Analysis,2018,38(5):1620-1625.

[15] VAPNIK.Statistical learning theory[ M].New York: Wiley-Interscience,1998.

[16] Wik, F58, XK Ay 55 5L T 08 28 5 3224 25 1 % 19 SR A8 9 0 5t b 43 28 58 L) 35015 0 AR5, 2019, 36 (5) : 491-496.
SHA Y F,WANG L,LIU T A,et al.Classification for the varieties of single plant based on important chemical compositions by feature

selections[ ] ].Computer and Applied Chemistry,2019,36(5) :491-496.

Research on discrimination of tobacco leaf parts based
on extracting different information of MIR
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Abstract: Mid-infrared spectroscopy(MIR) technique has been widely applied in tobacco analysis, which could be used to
obtain numerous chemical information. To investigate the IR spectrum data and improve the S/N value that contains large a-
mount of tobacco information, data pre-treatment must be conducted. In this work, first-order derivative coupled with Savizky-
Golay data treatment can not only improve the S/N value but also result in a better prediction accuracy of support vector classi-
fication(SVC) for tobacco leave part. It is found that dimension reduction can be used to eliminate redundancy information which
helps to extract the characteristic data and saves the computation time. Here, Partial least squares(PLS)and successive projec-
tion algorithm(SPA) were used to extract the characteristic data from the infrared spectrum. The prediction accuracy of SVC for
tobacco leave part showed that the result of dimension reduction via the PLS algorithm was better than that via the SPA algo-
rithm. It can be concluded that the prediction accuracy of SVC for tobacco leave part was improved by using dimension reduc-
tion via the PLS to extract the most valuable data from MIR. In a word, the SVC accuracy for tobacco leave part from PLS data
of training set, leave one out cross validation and testing set were 96.00% , 89.60% and 80.65% , respectively.
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[REHK BEL FRER]



