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Table 1 The wavelengths of 19 light filter glasses

BT P /nm TS A /nm
2 2336 12 1818
3 2348 13 1778
4 2310 14 2100
5 2270 15 1759
6 2230 16 1 940
7 2208 17 1734
8 2190 18 1722
9 2139 19 1 445
10 2180 20 1680
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Table 2 The parameters table of SVM regression
B Line:d,r Pol)f, Sigm(‘J,id REF
- TR LEATE TR 1% R R

P, 1.3 0.018 3.95

P, 0.01

C 10° 10° 107 107
€ 0.1 0.1 0.1 0.1

TR R 24(72.7%)  23(69.7%) 25(75.8%) 24(72.7%)
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Table 3 The protein content table of 33 wheat predicting samples estimated by
four SVM regression models and PLS regression models

1 19.34 19.511 35 19.373 7 18.958 5 19.394 7 18.877 4
2 16.49 16.582 79 16.506 4 16.119 16.605 8 16.287 1
3 17.37 17.065 11 17.5512 17.296 6 17.341 1 17.346 3
4 14.89 14.735 78 15.434 2 15.1757 15.045 15.1332
5 16.85 16.875 39 16.846 6 16.583 7 16.752'5 16.612 1
6 15.38 15.463 97 15.312 15.017 3 15.368 7 15.065 8
7 18.33 17.966 67 18.294 8 17.946 6 17.9357 17.975 6
8 13.01 12.766 56 12.934 2 12.587 1 13.137 5 12.633 9
9 14.35 14.204 02 14.658 3 14.391 3 14.4322 14.436 1
10 13.73 13.885 34 13.778 3 13.261 1 13.712 13.229 4
11 15.07 15.829 02 15.189 2 14.798 5 15.606 7 14.812 4
12 13.74 13.798 43 14.017 3 13.706 2 14.161 7 13.8119
13 14.71 14.924 14 14.929 4 14.523 7 14.8532 14.454 4
14 15.03 14.749 3 15.075 6 14.749 1 14.734 14.681 7
15 16.88 16.601 62 16.997 6 16.790 8 17.054 9 16.927 8
16 16.06 16.075 71 15.804 6 15.486 9 15.918 1 15.499 5
17 15.78 16.147 88 15.828 3 15.497 4 16.168 5 15.503 3
18 16.19 16.717 61 15.738 1 15.527 9 16.639 6 15.7357
19 14.18 14.587 56 13.8252 13.4215 14.405 7 13.614 6
20 18.32 18.807 82 18.715 18.304 1 18.812 4 18.353 8
21 14.9 15.061 32 14.804 5 14.569 5 15.196 8 14.724 8
22 15.18 15.043 29 15.4217 15.173 5 15.2756 15.217 2
23 13.09 13.101 26 13.693 3 13.370 9 13.525 3 13.32 6
24 13.32 13.397 67 13.362 5 13.073 9 13.706 1 13.224 1
25 13.54 14.462 07 14.771 14.361 9 14.557 8 14.281
26 16.08 16.388 95 16.906 7 16.655 6 16.700 5 16.741 4
27 14.56 14.160 57 14.846 3 14.539 3 14.494 2 14.580 5
28 18.48 17.386 92 17.807 1 17.455 17.300 5 17.479
29 14.26 14.608 98 14.639 7 14.245 3 14.691 14.227 1
30 15.47 15.8372 15.736 7 15.371 15.852 3 15.386 4
31 15.08 14.887 12 15.483 3 15.135 4 15.187 8 15.087
32 13.67 13.516 55 13.780 5 13.308 8 13.527 4 13.207 5
33 16.96 16.568 3 17.634 1 17.395 6 17.290 6 17.454 9

EARUEM AR E REL R 0.972 845 0.975 686 0.974 537 0.975 411 0.976 355
S xtRYE S 0.294 0.286 0.317 6 0.298 4 0.294 6
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Applied Study on Support Vector Machine (SVM) Regression Method in
Quantitative Analysis with Near-Infrared Spectroscopy

ZHANG Lu-da', JIN Ze-chen’, SHEN Xiao-nan', ZHAO Long-lian®, LI Jun-hui*, YAN Yan-lu’
1. College of Science, China Agricultural University, Beijing 100094, China
2. College of Information, China Agricultural University, Beijing 100094, China

Abstract This paper introduced the application of support vector machines(SVM) regression method based on statistics study theory
to the quantitative analysis with near-infrared (NIR) spectroscopy. Sixty-six wheat samples were used as experimental materials, and
thirty-three of them were used as calibration samples. The protein contents and NIR spectra of the calibration samples were used to
build SVM regression models by four different kernel functions. The protein content of the predicting samples are estimated by four dif-
ferent SVM regression models. All of the correlation coefficients between the estimated values by different SVM regression models and
the standard chemical values of protein content by Kjeldahl’s method are more than 0.97. The average absolute error is less than 0.32.
To investigate the predicting effect, it is compared with PLS regression models. The result suggested that the SVM regression, which

was built to estimate the protein content of wheat samples, can also be used in the quantitative analysis of real samples by NIR.
Keywords Support vector machine regression; Near-infrared spectroscopy; Quantitative analysis
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