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Research on independent component analysis in
near-infrared spectroscopy processing
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Abstract; The principles and characteristics of PCA and ICA were analyzed from the point of view of
mathematics, and two different decompositions of spectral matrix were given by using those two methods.
Combining with linear regression or neural network, a “two-step method”, that was used to build the different
components’ optimal model was proposed. ICA and PCA was used to process the measured near-infrared
spectra of corn respectively; and the chemical meaning of both matrixes derived from the two decompositions
and the influence of the two methods on results were analyzed. The experimental results show that ICA does
the matrix decomposition from the perspective of independence, and the results are closer to the actual
spectrum. The “two-step method” was applied to build the optimal model of the three major components
(moisture, starch, protein) of corn samples. The results show that the models with rapid prediction

requirement have practical value.
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Figure 1

Three basic transformations of the mixed

signal with uniform distribution
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Figure 2 Near infrared spectra of corn samples
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Table 1 Prediction performance index of ICA-ANN
method and PCA-ANN method
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Or PCs R RMSEP R RMSEP
3 0.774 2 0.243 4 0.750 5 0.250 2
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5 0.908 5 0.159 5 0.895 5 0.168 1
6 0.927 1 0.142 5 0.904 4 0.163 7
7 0.985 5 0.067 2 0.937 9 0.133 5

R: correlation coefficient; RMSEP: root mean square error of

prediction.
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Figure 3 Correlation between predicted value and true

value of the moisture content in corn
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