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Abstract; After pretreatment of 80 samples of maize, interval partial least square (iPLS), combination of interval partial least squares
(SiPLS) and successive projections algorithm (SPA) is respectively used to optimize the best wavelength of moisture components, and
the correction model is established. The results show that iPLS, SiPLS and SPA method reduces the modeling variables from 700 to 70,
140 and 2, respectively, which occupies 10% , 20% and 0.29% of the whole spectrum. And, the modeling accuracy is even better
than that of the 700 full spectral variables. The modeling accuracy of SiPLS and SPA is matched. But the SPA method reduces variables
from 700 to 2. The complexity is minimized, and the precision of the model is kept, which show that the SPA method is an effective
feature extraction method of wavelength. This research method can be extended to the application of fat, protein and starch components
detection of corn.
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Fig.2 10, 15, 20 and 25 intervals wavelength selection

for moisture component in maize sample by iPLS
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Table 1 iPLS-intervals modeling results

X )75 EHFH RMSEC R
1 10 0.160 6 0.905 8
2 9 0.193 1 0.861 0
3 15 0.083 5 0.975 17
4 6 0.183 0 0.876 0
5 8 0.210 0 0.834 1
6 11 0.150 9 0.918 1
7 7 0.076 3 0.979 6
8 4 0.212 6 0.8270
9 5 0.214 2 0.8251
10 1 0.294 4 0.628 7
it 5 0.122 8 0.9459
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B A3 X AR AL B AR R AL T A 10 7 gk
4 7 HiT 10 21 DX R) 20 G kG B s L (AR AN an 21X
V) 20 A SRR 2, 3 FL3 10 26 31X ) 41 & B4 & e 2
X4 A 12 KRR 1S X H] . 214 4 XA fLE s BT 10
AR P AR AR 5, (E SRR AN 2 X (A e 2 A A
MiH, EFR3 45 SEM,3 KEHEM4 X[HEH
T [ BERORE B B T 2 X Il e A 2 A B i L& 140
AL E A 2 KA ARG ERS 6 IX[RIFIEE 8 X [a], feff 2
X [] 3 [X[A] 4 X[ AR e v pg X Rl AR s an & 3(b) ~
(d) fim,
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Table 2 SiPLS 2-intervals modeling results Table 3 SiPLS 3-intervals modeling results
FHFH EPEXE OGRS RMSECY R FE TR B AR5 RMSECV R
7 12 15 386 ~420,491 ~525 0.005 8 0.999 9 10 3 12 15 71~105,386 ~420,491 ~525 0.019 58 0.999 6
8 12 16 386 ~420,526 ~560  0.026 24 0.997 9 10 4 12 15 106 ~140,386 ~420,491 ~525 0.021 16 0.999 4
8 12 14 386 ~420,456 ~490 0.032 66 0.994 3 10 2 12 15 36~70,386 ~420,491 ~525 0.02142 0.9993
7 12 18 386 ~ 420,560 ~ 630 0.054 1 0.988 9 10 8 12 15 246 ~280,386 ~420,491 ~525 0.021 68 0.999 3
7 6 14 176 ~210,456 ~490  0.069 16 0.984 5 10 7 12 15 211 ~245,386 ~420,491 ~525 0.0221 0.999 1
9 13 16 421 ~455,526 ~560  0.074 06 0.987 1 10 1 12 15 1~35,386 ~420,491 ~525 0.02293 0.99 1
9 5 14 141 ~175, 456 ~490  0.074 24 0.980 6 10 11 12 15 351 ~385,386 ~420,491 ~525 0.023 15 0.99 0
7 13 14 456 ~490, 456 ~490 0.076 29 0.979 6 10 10 12 15 316 ~350,386 ~420,491 ~525 0.02379 0.998 9
10 11 141 ~175,351 ~385 0.077 18 0.973 4 9 9 12 15 281 ~315,386 ~420,491 ~525 0.024 05 0.998 8
11 13 141 ~175, 456 ~490  0.078 69 0.969 8 8 12 15 16 386 ~420,491 ~525,526 ~560 0.02491 0.998 6
%4 SIPLS4 XEESGEEER
Table 4 SiPLS 4-intervals modeling results
FEHFH PEPEIX 5] SIS RHEN KT S RMSECV R?
10 3 4 12 15 71 ~105, 106 ~ 140, 386 ~420,491 ~525 0.023 53 0.998 9
9 7 8 12 15 211 ~245, 246 ~280, 386 ~420,491 ~525 0.024 27 0.998 7
10 4 8 12 15 106 ~ 140, 246 ~280,386 ~420,491 ~525 0.024 63 0.998 6
10 4 11 12 15 106 ~ 140, 351 ~385,386 ~420,491 ~525 0.025 3 0.998 5
10 2 3 12 15 36 ~70, 71 ~ 105,386 ~420,491 ~525 0.025 35 0.998 5
6 8 12 13 15 246 ~280, 386 ~420, 456 ~490,491 ~525 0.025 43 0.998 5
10 37 12 15 71 ~105, 211 ~245,386 ~420,491 ~525 0.025 5 0.998 4
10 4 12 15 16 106 ~ 140, 3 386 ~420,491 ~525,526 ~560 0.025 51 0.998 4
10 2 8 12 15 36 ~70, 246 ~280, 386 ~420,491 ~525 0.025 59 0.998 4
10 39 12 15 71 ~105, 281 ~315,386 ~420,491 ~525 0.025 62 0.998 4
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Fig.4 Scattered points of iPLS, SiPLS, SPA wavelength selection and predicted vs actual value of full spectrum

W5 DAL 3 R AIE 0 4 6 F A S 1R A AR T G R
7 ress, e B Blan e 4 fng s fin. K4 fi(a) ~
(d) 435X R iPLS 55 7 X ] fiM A 7Y SiPLS 55 12 1 15
2045 DX ] T AR 7 SPA-MLR 5 0455 %0 Fi 438 PLS 153l
TR FF) T 45 5, Aok Al bR 3R LS A, DA A 2R
M. 225 hrTLAIE IR (43 ) PLS BERIAH L
PEAT A B Ve ST BB TR TRS B & 22, ifif L, iPLS | SiPLS
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Table 5 Modeling comparison of full spectrum and iPLS,
SiPLS and SPA wavelength selection

A FEAE I K/ nm
AT e RMSEC R
A (FRHN2)
iPLS-PLS 70 1940 ~2 078 0.0763  0.979 6
SiPLS-PLS 70 1870 ~1938,2080~2 148 0.0058 0.9999
SPA-MLR 2 2 1081908 0.000 278 0.999 9
4% PLS 700 1 100 ~2 498 0.1228 0.9459

R LR LI FE8 S0 R R G
34 #

W IR TS S TRRIE AR BB, S0 R T iPLS |
SiPLS F1 SPA $j: , AAZ it B 700 A>3 51| KA 5] 70 .70
2 A, 205 G A iE 19 10% .10% F10.29% |, 1t gt
B B 5 700 A~ 5t 0K B AH 2 7, SiPLS B
Y5 55 SPA FEYES SRS LA X L {5 SPA REAS HE KR
JEHLREAR T 55 ML 1032 3 G HE O DR 45 T @ BORS BiE, R W]
SPA 2 — R AR IEB AR U 0 IR 7 ik
Xt FHAE T AT S A1 AR K pi A | 2 1 5 R
Hoy B0 5% A DU [ A LA i85 3 30, A HAb DG 15 40 93 03
Br e (3 R A R adE— 25 5E
S % 3Tk
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