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Forecasting method of Fumonisin in corn using near infrared spectra technique
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Abstract; In order to forecast the content of fumonisin in corn using
the infrared spectrum analysis technology, and reduce the differences
caused by their yield region, the influence of experiment using 4 dif-
ferent origin of domestic corn were investigated. The method of using
x — y co-occurrence distance could be divided into calibration sample
and validation sets. using the classical and different regions based on
the partial least squares, and then the prediction model of fumonisin
maize hybrid origin, and USES the validation set samples to validate
the prediction precision, respectively. In order to reduce the compu-
tational complexity of modeling and forecasting process, experiments
using continuous projection algorithm (SPA) and competitive
adaptive weighting algorithm (CARS) the characteristics of the in-
frared spectra of different origin corn wavelength filter, and 22 char-
acteristics were filtered out. Then these 22 wavelengths were input as

variables, and this greatly reduced the computational complexity of
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modeling and forecasting process, as well as improved the prediction
accuracy, with the correlation coefficient at 0.954.
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Figure 1

Corn raw spectra
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Table 1 Content of fumonisin corn sample test results of statistical data
7 FEA SR SRR 4 FEARL ISP /M FHME
CIE 62 18.57 5.84 9.19
B 7 %0 5 B IE4E 5
T 4 16 18.39 6.04 9.02
¢ IE4E 72 15.39 5.79 9.11
1L 7 90 0 B de ’ 0
SRS 18 14.67 6.71 8.92
S 76 17.58 6.38 9.58
i 100 5 ﬁ * ’
Foi ) £ 19 16.91 6.47 9.28
S 70 14.38 5.31 8.57
BT 90 1 Fe A ’ ’
Foi ) £ 18 13.87 6.46 8.89
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Table 2 Single origin of fumonisin corn near infrared spectrum modeling and testing results

IS
B IE4E A B C D
RMSEP R, RMSEP R, RMSEP R, RMSEP R,
A 0.815 0.906 0.978 0.779 1.481 0.814 1.263 0.661
B 1.117 0.768 0.656 0.911 1.196 0.743 1.325 0.715
C 1.084 0.801 1.120 0.783 0.973 0.901 1.223 0.611
D 1.184 0.708 1.201 0.803 0.993 0.765 1.014 0.907

T AR .B P, C iR . D g BROIEIT s R p g B A A5G 2 80 RMSEP g 3 2 75 2% .
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Table 3 Hybrid origin of fumonisin corn near infrared spectrum model predicted results
T 4
1 IE % A B C D A+B+C+D
RMSEP R, RMSEP R, RMSEP R, RMSEP R, RMSEP R,
A+B 0.721 0.906 0.682 0.909 0.699 0.906 0.769 0.908 0.934 0.919
A+C 0.684 0.911 0.946 0.910 0.994 0.911 0.971 0.911 0.789 0.921
A+D 0.674 0.909 0.915 0.907 0.913 0.909 0.947 0.917 0.944 0.917
B+C 0.891 0.910 0.669 0.909 0.877 0.911 0.736 0.912 0.917 0.923
B+D 0.931 0.914 0.897 0.906 0.947 0.914 0.874 0.905 0.981 0.921
C+D 0.879 0.906 0.968 0.915 0.911 0.901 0.881 0.912 0.783 0.925
A+B+C 0.661 0.918 0.681 0.912 0.696 0.926 0.704 0.914 0.644 0.933
A+B+D 0.666 0.921 0.691 0.917 0.691 0.928 0.659 0.924 0.617 0.931
A+C+D 0.698 0.930 0.684 0.926 0.687 0.927 0.699 0.938 0.611 0.937
B+C+D 0.686 0.926 0.669 0.914 0.688 0.927 0.676 0.936 0.641 0.931
A+B+C+D 0.636 0.929 0.641 0.931 0.621 0.937 0.637 0.928 0.607 0.949
T A NERVE.B RILTE,C AR D AR R p R TN A5 A0 56 R 50 RMSEP R 1M ¥ 2% .
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RN 2R 458 19 2 SRR AIE 241 77 35 22 B /N o 1L I X 17 £ 50 335 4 AiF § ; < i
RAECR 100, 3 ) 109 MREM K IEALR,  F FE e
A F AR DI Z UL AR WA AL LA R A, Ry <&
il BN R (O T B B A GE 3 B, FLBE  L E
WK P A BT AR T = z

RTS8 4 B8 NIA S8 6 S B T K G 40 41 6 3 b Y
RAETERAT B HF A 109 FRAE B 1 6 b 9% 6 &
B AR LR ITURE R 5 TR R M S B 5k
(SPAYTE 109 A RO 35 s itk — 22 0 1 - 5 R 70 A I, 13
B2 24> 35K T 2141 't 1 A5 AR I IS AR Bt L JF T IX 224 R AL 9

58

I
o

Number of sampling runs
4 B IE R AR Sk xE 2R LA R AR AE T B 4G I ik
Figure 2 Competition adaptive weighting algorithm for corn
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screening of near infrared spectral characteristics
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Table 4 Fumonisin corn model optimization results

AR

57 A A B C D A+B+C+D

RMSEP R, RMSEP R, RMSEP R, RMSEP R, RMSEP R,
PLS 3200 0.636  0.929 0.641 0.931 0.621 0.937 0.637 0.928  0.607  0.949
PLS-+CARS 109 0.671  0.932 0.628 0.929 0.611 0.942 0.598 0.932  0.601  0.952
PLS+CARS+SPA 127 0.664  0.936 0.631 0.922 0.621 0.916 0.608 0.927 0597 0.946

T ACHBETE.B L Vg, C ARG D O BB JE VL R p R TN A AH G R 50 RMSEP g i 3 )5 2% .
RS BRI IR BT 2R & B IO AR, 55 A ik B A A A L 2% Tk

K FH SPA ik J5 B9 AR T B8 fin a7 26, X 4 A4S P TR K 0 3
MEEFEAR G EKMAI LRI R, = 0.954, Tl £ J5 MR =
#% RMSEP=0.417, Jj I Z BRI XF 4 A AS [F] 7= 1) K AR
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WD T A B AR R A A8 B [ I B — 2P R TR Y

4 T B

181

y=0.937x+0.649
R,=0.954
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Figure 3 Used CARS + SPA optimization model set
sample prediction results and the real value of a
scatter diagram
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