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Elementary research on the influence factors of the partial least
square-discriminant analysis models
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PAN Li-Gang’, HOU Jin-Jian, WAN Ci-Hui
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Ministry of Agriculture, Beijing Municipal Key Laboratory of Agriculture Environment Monitoring, Beijing 100097,
China)

ABSTRACT: Objective To investigate the influence factors of partial least square-discriminant analysis
models. Methods Taking wheat as the example, the attenuated total reflectance-mid-infrared and
near-infrared spectroscopic data of the artificial accelerated aging wheat and the normal control group were
collected respectively. The partial least square-discriminant analysis models were developed by attenuated
total reflectance-mid-infrared data of wheat flour, 1%-derivative attenuated total reflectance-mid-infrared data
of wheat flour, 1¥-derivative near-infrared data and 1%-derivative near-infrared data of wheat, and the score

scatter plots of the first and the second principal components were acquired respectively. Results The score
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scatter plot of 1%-derivative near-infrared data of wheat flour had specific boundary of two groups. The
external prediction data showed that 1%-derivative near-infrared data of wheat flour was the most robust
model among the 4 conditions. Conclusion The physical form, data preprocessing and the band of infrared
spectroscopy would influence the partial least sguare-discriminant analysis model. Meanwhile, the
evaluation to partial least square-discriminant analysis model based on infrared spectroscopic data should
consider the correct recognition rate, the parameters of determination coefficients of calibration and cross
validation, root mean sguare error of calibration and cross validation and the main principal component’s
score distribution synthetically.
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Fig.1 The MIR spectra (a), NIR spectra (b) of wheat flour and the NIR spectra (c) of wheat kernel
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Table1l Resultsof PLS-DA modelsunder different conditions
ATR-MIR ATR-MIR NIR NIR
n 14 7 5 5
R? 0.9733 0.9866 0.9896 0.9788
RMSEC 0.16 0.12 0.1 0.15
Rev? 0.8907 0.9353 0.8956 0.7055
RMSECV 0.34 0.26 0.33 0.54
%) 100 100 100 100
%) 100 100 100 100
%) 100 100 100 98.9
%) 100 100 100 96.7
%) 100 100 100 100
%) 100 100 100 100
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Fig. 2 Scatter plots of the scores of PC1 and PC2 under different conditions
- (@ ATR-MIR , (b) ATR-MIR . (©) NIR , (d) NIR

Note: (a) model developed directly by ATR-MIR spectra data of wheat flour, (b) model developed after 1% derivative by ATR-MIR spectra data of
wheat flour, (c) model developed after 1% derivative by NIR spectra data of wheat flour, (d) model developed after 1¥ derivative by NIR spectra
data of wheat
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Table2 Satistical results of the external prediction set under different conditions
0.601 1.345 0.981 0.22
0.247 0.507 0.319 0.07
ATR-MIR
-1.269 -0.496 -0.947 0.27
0.226 0.449 0.312 0.07
0.630 1.440 1.011 0.21
0.167 0.273 0.219 0.03
ATR-MIR
-1.456 -0.597 -0.954 0.29
0.259 0.336 0.292 0.02
0.393 0.969 0.717 0.17
0.283 0.340 0.307 0.02
NIR
-0.941 -0.440 -0.680 0.16
0.301 0.413 0.327 0.03
0.160 0.968 0.650 0.27
0.417 0.619 0.526 0.06
NIR
-1.384 0.116 -0.670 0.55
0.434 0.598 0.523 0.05
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