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The Application of ICA to Quantitative Analysis by
Near Infrared Reflectance Spectroscopy
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Abstract: Independent component analysis was applied to decompose the independent components in near
infrared spectral of corn powder samples. Each component spectrum obtained was statistically independent.
And quantitative analysis model based on ICA constituents of corn protein starch and crude fat content was
established by means of multiple regressions. The correlation coefficients between the prediction value by NIRS
and chemical analysis results of the three components in modeling set and prediction set were relatively high
and the mean relative errors were lower. The result shows that the accuracy of the NIR model based on ICA to
analysis three main components of the corn samples is high comparatively and the model can be used in quali—
ty analysis in large quantities of maize breeding samples.
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Fig.1 NIRS of corn powder samples

90 1 o

GB 5512—1985

ICA



* 830 34
Y
. FastICA *
(1) X VA E(ZZ") =1.
(2) W
(3) EZGWZ -E GW 2 W=W.
(4) W/LIWI =W,
(5) L4 W'z (3) o
(6) (2) o
1.3.2 ICA
(1) 90 2/3 1/3
4 000 ~8 000 cm ™' .
(2) (15 )
(3) FastICA . 3
(4) ICA N o
2
9 ICA 9 ICA
1
PCA
1
Tab.1 Quantitative analysis results to corn powder samples modeling set and prediction
Modeling set Prediction set
Composition Parameter PCA ICA PCA ICA
0.953 6 0.955 7 0.977 4 0.977 1
Crude protein 1% 0.342 7 0.352 8 0.328 4 0.316 2
/% 2.7525 2.854 6 2.576 1 2.486 2
0.872 1 0.906 5 0.950 3 0.959 3
Crude starch 1% 1.750 9 1.718 9 1.5343 1.575 6
/% 3.166 1 3.0315 2.5735 2.766 9
0.962 6 0.964 0 0.9827 0.984 4
Crude fat /% 0.290 6 0.2856 0.283 8 0.2725
1% 6.578 8 6.524 6 5.864 0 5.629 8
1 PCA ICA 2
o ICA N 3
12.486 2% 2.766 9% 5.629 8% .
2 N 3
3
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( a) scatter diagram of prediction value by NIRS and the chemical value of corn protein in prediction set; ( b) scatter dia—
gram of prediction value by NIRS and the chemical value of corn crude starch in prediction set; ( c) scatter diagram of predic—

tion value by NIRS and the chemical value of corn Crude fat in prediction set.

2
Fig.2  Scatter diagram of the chemical value and prediction value by NIRS in prediction set
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Tab.2 Distribution of chemical value of modeling sample set

/% /%
Composition Content distribution Average value Standard deviation
Crude protein 9.163 ~16.862 12.260 1.523
Crude starch 31.210 ~67.960 60.677 5.145
Crude fat 2.286 ~12.078 4.642 1.445
3
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