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Fisher discriminant analysis for moldy degrees of maize samples

based on the feature selection of hyperspectral data
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Abstract ; In order to improve the identification accuracy of moldy de-
grees of maize samples using hyperspectral, the identification effects
of moldy maize at the full wavelength and the characteristic wave-
length were investigated in this study, respectively. Firstly, the hy-
perspectral data of 250 moldy maize samples were obtained by hyper-
spectral image acquisition system, and the standard normal variate
(SNV) and multiplicative scatter correction (MSC) were employed
to preprocess the original data; and then the MSC was adopted by
comparing the results of the preprocessed and non-preprocessed data.

Secondly, nine characteristic wavelengths were selected by using the
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partial least squares regression coefficients. Finally, Fisher discrimi-
nant analysis (FDA) was used to analyze the training set at full
wavelengths and characteristic wavelengths, and examined by the
corresponding test set. The FDA results showed that the accuracy of
the training set and test set were 97.71% and 97.33% for full wave-
lengths case, respectively, and were 100.00% and 98.67% for char-
acteristic wavelengths case, respectively. The accuracy of the
training set and test set at 9 characteristic wavelengths were
100.00% and 98.67% respectively. The research findings showed
that the characteristic wavelengths could be used to represent the
moldy degrees of maize samples, which was helpful to improve the i-
dentification correct rate of moldy maize. Moreover, the research
findings might provide a reference for identifying the other
agricultural products using hyperspectral technology.
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Table 1 Moldy maize three kinds of mold measurement
results
BEX  ERGREEE/ BASEHRIE HiESEE B/
/d (pg - kg™ I/ (ug - kg™ (pg kg H
0 5.6 81.1 3.78
2 24.8 406.8 8.96
4 50.2 880.5 16.68
6 70.8 1 100.9 30.18
8 81.3 1 208.6 39.96
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Figure 1 The average spectral reflectance curve of five

kinds of maize samples
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Table 2 Comparison of FDA model between raw and

pretreated spectra
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Figure 2 Coefficient map of partial least squares regression
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Table 3 accuracy of Fisher discriminant model under full wavelength
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Figure 4 FDA results based on the characteristic wavelengths
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Table 4 The accuracy of Fisher discriminant model under characteristic wavelength
SR F EEH KA/ d ‘
K8 /d U[ERES IREWS
0 2 4 6 8 HEHE/ % 0 2 ! 6 8 HEERER/%
0 35 0 0 0 0 100.00 15 0 0 0 0 100.00
2 0 35 0 0 0 100.00 0 15 0 0 0 100.00
4 0 0 35 0 0 100.00 0 0 15 0 0 100.00
6 0 0 0 35 0 100.00 0 0 0 14 1 93.33
8 0 0 0 0 35 100.00 0 0 0 0 15 100.00
U E 10000 98.67
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