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Geographic origin determination of millet based on near
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Abstract: In order to provide a scientific method for the
geographic origin determination of millet, a portable near-
infrared (NIR) spectrometer was used in combination with other
methods, including principal component analysis (PCA), linear
discriminant analysis (LDA) and multi-layer perceptron neural
network (MLP-NN). The results showed that, for PCA model,
samples from different places except Shanxi, Henan and Hei-
longjiang provinces clustered into different groups significantly.
Millet samples from different origins could be effectively discrimi-
nated by FLDA and MLP-NN. The MLP-NN model was better
than FLDA model in recognition rate. The recognition accuracy of
the two models for the predication set were 92.3% and 84.6 % re-
spectively. Therefore, the NIR spectroscopy technique can be
used for the geographic origin determination of the millet.
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Figure 1 Near infrared spectra of millet samples from

different origins

B 2278 | 2020 £ 9 A | R&SH

GRS A7 AE 25 5 X 80 25 O 2o 3 20 A1 e A A IR
(C—H.N—H.O—H.S—H %) % 3 (¥ £ 45 F1 41 & 551 Wt
WS A ) T A 2 S AR R £ AP S6 I 1R . S R O 1 R e B
AN AR 3 UK, O 3 {4 O B 200 i
WA . fh T o ot O 8 O 280 A BT AL A 14 A
UELLAMB A s EL/N R A S 76 R ) P B OB E 3 A 2
St RO 43 0 R O IS B o HT

2.2 BREE®RDN

SR B S B R B TSR B E o U A e
KL, N AR A B EE ST A A BRI IR IR R . B
F S4BT (rPCAD 3R 55 3 8 L 1% 07 T8 B 95 R sk
P SR . B eI RE 0 32 A R S
(SD)FIIE2E BE 25 COD) 8K S5 B AL i 4 O 4 4 55 A (AR
SD it OD) . R 47 E W4 #e 4l (= SD ik OD) L IE & 5+ 3
{E4H (i SD & OD) R R 84 # e 41 (& SD | OD) .,
J T 2R i R R R A T B R . Al 2
B P2 EHBRPE A 14 MRS, 2.7.9.13 B 36 4 A EES
SRR . RRE 7 kIR L A R S 4L R S
LATH] 131 AR F ik — 25 #T
2.3 ERBH S (PCA)

AT S AT R — G B I M T i e R T B AR
VEJFA (5 10 AT 42 T ¥ 22 00 B W 4 55 16 o 20 B8 A2
B B B A O T AR R R OR A AR R
AR 15 3 i PCA 154 &, a] LA H W b 35 3t
JE 6 B T AR 2 M REAIRAS B 05 1 SR A LB LR I
W 1 RE TR A 22 K. T 3 TR B — E T O
FETTHRA N 95.48 %0, 55 = N4 7 22 Tk R M 4.22%
B R 99.70 %6 PRI A 3 B4 1T A FS 43 R i U
PR TG TR BRI 3 4 A YRR A A B 4y
B, H AR PURE W 5 0 A AR X 4R R S Sk T L v L
MBI 3ARRNENERBER EREOERNA
W22 RN, TR, IV T R L R YT 3 A8 R S S
A 8 B U BE S R4 B AH 8 A U RE & S 4 A A
Xy S HOA PR O BABHBR T LS R L R R VL3

16 - 09 02

12F °l13

o7

TEAEHE B

Orthogonal distance(x 107

00g
o & °

8

o

L Il Il Il Il Il Il Il Il Il Il Il
0.00.51.01.52.02.53.03.54.04.55.0
(Y
Score distance

B2 bRMHEGE RS SN F T
Figure 2 The outlier diagnosis obtained by rPCA for

millet samples
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Figure 3 PCA plot of millet samples with PC1 and PC2
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Table 2 The grouped results based on DUPLEX
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Table 3 The training and prediction results obtained by FLDA
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Table 4 The training and prediction results obtained by MLP-NN
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