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Table 1 Details of rice samples
£ BT Ly 7 F 100 ERAS
a2 /kJ A il & Wi lg B KA B g
1 T By 2 Jix 1477 5.4 0 80.4
2 KAz A K B 1412 5.0 1.4 75
3 2 Ik TE 1423 7.5 0 78.2
4 AR L& 1 467 5.9 0.8 78.7
5 IR Ay 1401 7.3 0 75.7

i R £ 4l 1] 74 [/ INSION 23 & f NIR NT/
H R, i R X 0]y 906~1 859 nm, 43
B4y 8 nm, RAE RBR AT A LA Y B
2F U5 5% FH M 2806 L Y HL3000 (<0 kTG i6 i
TR AR 5 6B R AT R R R, 7E 30~
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Fig.1 Examples of one-dimensional spectra of

the same sample at different temperatures
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Fig.2 Examples of dynamic spectra
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Fig.3 Standard two—dimensional correlation spectra of different types of samples
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Table 2 Discrimination results
1 2 3 4 5 FIA0 )2
1-1 0.0032 0.0050 0.0273 0.0037 0.0073 1
1-2 0.0033 0.0075 0.0231 0.0056 0.0051 1
1-3 0.0031 0.0038 0.0261 0.0042 0.0060 1
1-4 0.0027 0.0049 0.0232 0.0063 0.0036 1
2-1 0.0060 0.0029 0.0247 0.0080 0.0056 2
2-2 0.0140 0.0163 0.0107 0.0169 0.0102 5
2-3 0.0059 0.0019 0.0269 0.0068 0.0070 2
2-4 0.0058 0.0030 0.0240 0.0080 0.0052 2
3-1 0.0384 0.0408 0.0143 0.0412 0.0346 3
3-2 0.0278 0.0303 0.0041 0.0307 0.0241 3
3-3 0.0257 0.0273 0.0057 0.0285 0.0215 3
3-4 0.0160 0.0183 0.0090 0.0188 0.0121 3
4-1 0.0058 0.0090 0.0287 0.0043 0.0100 4
4-2 0.0115 0.0096 0.0351 0.0091 0.0148 4
4-3 0.0092 0.0076 0.0328 0.0068 0.0125 4
4-4 0.0100 0.0082 0.0335 0.0075 0.0132 4
5-1 0.0071 0.0072 0.0211 0.0091 0.0042 5
5-2 0.0056 0.0059 0.0236 0.0065 0.0049 5
5-3 0.0080 0.0104 0.0167 0.0114 0.0043 5
5-4 0.0054 0.0059 0.0236 0.0063 0.0048 5
st R DX B e 22 SR T I R EMO N RS, PRI, X A
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KT e PR R R AT T R ) 2
o TERFERIRE S AR B0 X 30 CCH 60 °C
SRR R MIRE SO AT I 5 /N 3R 0 51 4
S HE ) EE LA 20 A SR /N 3 400 4 A
(PLS-DA)J&—Fh k432K T5 vk, B4 G 1 PLS 1
ST 1 AR A G 2 R ) S 8 ), B T DA D
7 i W) 22 B IR AR R Y R, B v AR AR A )
AEP SRR M AL (SVM) 2 —Fh B 27 2 vk
T AU v A RO A 2SR R B RE R R
e, ARz 5 T Tt aE 4
TSRS, AR A A 23 8] v () 2 1 10 R
PLIX 43 9 2 s, SVM B30 76 = 4 23 [) rp e sy — A
P T — R G0 T AT 4 2 AR Y S L
25 VA% pR B Ry S ) ML A BRI B, R FH A
HWREMESEC N T742.645,

TR VA FE RS T DL T W M s 4y 28 85 L SEE Y
A5G0 53 AR R 50 SR T 28 6 B I T 2 my

LICE RN IEM o RIS, M EITRE NN
PSR T A HE AR

BRI S22 AN & 4 iR Hodr (a) L (b) 43
4 30,60 CHF PLS-DA 5 AL 4 ) 51 45 5, 76 2
T il J3E A0 T 1) — 2 Y T A0 A e ) A TR ) 1) e
W R 75%, WK T 40 O By 15 3
(45 5, %907 BT DL LA M X 43 1.2 2%
BEA, R TR S HIRE S 0 BB AR, A
4c 4d M 30,60 CHF SVM AR B 45 58 HEH
RO HIR T0%H 65%, ANBEXTES 1 2B A
SRR AT AR G b IX G5

3 Hig

AR SR X AN [8] 77 M 54 A8 KA i TG 45 48 53] 1)
LI Y PSS TRA R Ok NI O T
X IR A7 2 S A SR Xl oy I, AT T
HERA AT, FRAR T — i o B b vfE 4R A
ST R OT ¥R, AR IR TG 8 s U1 s ] 2 1 7



336 hoE g

[
[215)

i

2023 455 9 H

1 2 3 4 5 1 2 3 4 5
114(0(0|0]|0O0 1{/4(010]0]|O0
210[4]|0]|0]0O 210[|4]|0]0]0
3]0 (1 (3|10]0 3/]0(113]0]0
41010 (2]2]0 410101 ]2](1
500(0(0|2]2 500 022

(a) (b)

1 2 3 4 5 1 2 3 4 5
114(0(0|0]|0 1{/4[010]0]|O0
21013 [0]|0]1 21013 (0|01
311 {0[3|0]0 3/1[0[3]0]0
410102 (2|0 410102 (1|1
500(0]0|2]2 500[0]0]2]2

(c) (d)
Bl 4 PLS-DA #1 SVM =& g5y K &R
Fig.4 Discrimination results of PLS-DA
and SVM models
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Identification of Rice from Different Origins by Two-dimensional Correlation
Near Infrared Spectroscopy

Dai Yuanfeng'?®, Dai Zuoxiao, Guo Guangzhi', Wang Yingchao?
(‘Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083
*Taicang Institute of Optoelectronics Technology, Suzhou 215411, Jiangsu
‘University of Chinese Academy of Sciences, Beijing 100049)

Abstract In order to realize the nondestructive discrimination of rice samples from different origins, a discrimination
method based on synchronous two-dimensional correlation near infrared spectroscopy and Euclidean distance was pro-
posed. After obtaining the standard two—dimensional correlation spectra of five types of rice samples respectively, the Eu-
clidean distance between the test set samples and each standard correlation spectrum is calculated, and the discrimina-
tion is based on the minimum distance. The accuracy of this method can reach 95%. By defining the discrimination co-
efficient, the discrimination effect of various types of samples can also be judged more accurately. In order to compare
the practical effects of two—dimensional correlation method and common modeling methods, partial least squares discrimi-
nant analysis and support vector machine classification are tried on the basis of the same data. The highest accuracy
rates are 75% and 70% respectively, which verifies the effectiveness of two—dimensional correlation method. This study
provides a possible method for nondestructive identification of rice samples, and can provide a reference for on-line de-
tection.
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