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Table 1 The calibration of 30 tobacco samples using PLS and MLR method.

Sugar Nicotine Protein
No Chem PLS Bias MLR Bias Chem PLS Bias MLR Bias Chem PLS Bias MLR Bias
1 13.51 13.47 0.04 13.50 0.01 0.8 0.88—0.02 0.89—0.03 10.18 9.58 0.60 9.68 0.50
2 11.54 11.61 —0.07 11.67 —0.13 0.73 0.78—0.05 0.79—0.06 9.61 10.05—0.44 9.98—0.36
3 14.26 14.00 0.26 13.96 0.30 1.45 1.53—0.08 1.55—0.10 13.68 13.53 0.15 13.46 0.22
4 24.29 24.62—0.33 24.65—0.34 0.76 0.65 0.11 0.63 0.13 7.80 7.95—0.15 8.11—0.31
5 16.48 17.51 —1.03 17.67—1.19 1.06 0.80 0.26 0.80 0.26 9.85 10.30—0.45 10.63 —0.78
6 23.93 24.10—0.17 24.05—0.12 0.71 0.59 0.12 0.61 0.10 7.04 6.96 0.08 6.89 0.15
7 24.83 24.92—0.09 24.91—0.08 1.70 1.59 0.11 1.60 0.10 9.85 10.19—0.34 10.15—0.30
8 21.57 20.55 1.02 20.55 1.02 0.81 1.02—0.21 1.01—0.20 8.25 8.35—0.10 8.29—0.04
9 14.08 13.22 0.86 13.15 0.93 0.81 1.01—0.20 1.03—0.22 10.06 9.62 0.44 9.39 0.67
10 11.64 11.87 —0.23 11.91—0.27 1.18 1.25—0.07 1.27—0.09 11.10 11.16 —0.06 10.99 0.11
11 15.79 15.88—0.09 15.93—0.14 0©0.96 1.08-—0.12 1.07—0.11 10.34 10.29 0.05 10.14 0.22
12 14.63 14.62 0.01 14.42 0.21 1.00 1.01-0.01 1.05—0.05 10.30 10.33 —0.03 10.39—0.09
13 12.11 11.71 0.40 11.69 0.42 1.25 1.31—0.06 1.31—0.06 11.96 12.19 —0.23 12.27 —0.31
14 11.84 12.07—0.23 12.05—0.21 1.89 1.73 0.16 1.72 0.17 12.90 12.89 0.01 13.00—0.10
15 9.84 10.49—0.65 10.69—0.85 1.12 0.76 0.36 0.71 0.41 12.11 12.72—0.61 12.86 —0.75
16 17.20 17.06 0.14 17.05 0.15 0.96 1.25—0.28 1.27—0.30 10.64 10.53 0.11 10.39 0.25
17 16.91 17.35—0.44 17.37—0.46 2.43 2.20 0.23 2.21 0.22 8.75 9.34—0.59 9.22—0.47
18 18.31 18.83—0.52 18.86—0.55 1.95 1.60 0.35 1.60 0.35 8.46 8.91—0.46 8.83—0.37
19 17.44 17.79—0.35 17.77—0.33 1.34 1.26 0.08 1.26 0.08 10.61 10.72—0.11 10.71 —0.10
20 13.09 12.92 0.17 12.89 0.20 1.67 1.89—0.22 1.88—0.21 16.57 15.70 0.83 15.67 0.90
21 19.41 19.29 0.12 19.44 0.03 1.07 1.09-—0.02 1.07-—0.00 11.16 10.13 1.03 10.05 1.11
22 13.38 13.41—0.03 13.36—0.02 0.80 0.67 0.13 0.68 0.12 13.20 13.28 —0.08 13.16 0.04
23 21.02 20.11 0.91 20.09 0.93 1.26 1.40—0.14 1.39—0.13 9.95 10.06 —0.11 10.15—0.20
24 16.67 16.84—0.17 16.88—0.21 1.96 1.95 0.01 1.95 0.01 12.88 12.91 —0.03 13.00—0.12
25 13.63 13.24 0.39 13.20 0.43 0.81 1.03—0.22 1.03-—-0.22 13.00 12.86 0.14 13.10 0.10
26 10.42 10.53 —0.11 10.46—0.04 2.23 2.28—0.05 2.30—0.07 13.47 12.93 0.54 12.87 0.60
27 22.11 22.06 0.05 22.14—0.03 0.84 <1. 24 —0.40 1.27—0.43 9.91 9.41 0.50 9.35 0.56
28 19.68 19.24 0.44 19.19 0.49 0.68 0.68 0.00 0.70—0.02 9.58 9.38 0.20 9.29 0.29
29 16.25 16.59 —0.34 16.62—0.37 1.15 1.04 0.11 1.03 0.12 10.26 10.48 —0.22 10.64 —0.38
30 12.72 12.57 0.15 12.59 0.13 2.10 1.91 0.19 1.89 0.21 14.36 15.21 —0.85 15.23 —0.87
R® 0. 9945 0.9868 0. 9328 0. 9261 0. 9794 0.9736
SEP* * 0. 4391 0.4773 0. 1797 0. 1881 0.4219 0.4768
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Table2. The calculation of 10 tobacco samples using PLS and MLR method

Sugar Bicotine Protein

z
o

Chem PLS Bias MLR Bias chem PLS Bias MLR Bias chem PLS Bias MLR Bias

1 14.38 14.15 0.23 14.43—0.35 1.47 0.89 0.59 0.97 0.50 12.16 13.61 —1.45 14.66 —2.50
2 12.81 11.90 0.91 11.82 0.99 1.08 1.04 0.05 1.33—0.25 12.39 13.02—0.63 14.46 —2.07
3 10.85 12.99—2.13 13.71—2.85 1.11 0.54 0.57 0.45 0.66 12.18 8.72 3.46 12.61 —0.43
4 18.69 18.90—0.21 18.85—0.16 0.87 0.92—0.04 1.14—0.24 9.08 10.74—1.66 9.70—0.62
5 19.89 18.78 1.11 18.60 1.30 0.89 1.36—0.47 1.77—0.88 9.70 9.68 0.02 10.93—1.23
6 19.02 17.26 1.76 21.45—2.43 1.11 1.45—0.34 1.86—0.75 9.51 10.81—1.30 9.73—0.22
7 11.27 10.79 0.48 10.05 1.22 0.77 1.35—0.57 1.62—0.84 10.83 9.62 1.21 12.63—1.80
8 13.88 15.02—1.14 15.03—1.15 1..06 1.02 ©0.04 1.16 0.10 10.12 9.25 0.87 11.62—1.50
9 10.59 11.19—0.60 11.28—0.70 0.91 1:.03—0.12 1.28—0.37 9.81 10.81 —0.99 13.54 —3.73
10 16.03 16.41 0.38 16.71 0.68 1.17 1.24—0.06 1.69—0.52 9.57 11.03—1.46 11.18 —1.61
SEP"* 1. 0875 1. 4351 0. 3685 0. 5723 1. 5565 1. 8606
* » SRMERE,
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Partial least-squares method for calibration with NIR spectrophotometer
ZHANG Ling

(Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130021, China)

Abstract; Near Infrared Reflectance (NIR) spectrophotometer is widely used in analyzing grains,
water and oil. The spectrophotometer is able to analyze without destroy the chemical property of
sample. There are many methods in its quantitative spectral analyses. Partial Least Squares (PLS)
method is a good alternative to the more classical multiple linear regression. 40 tobacco sample data
are described to illustrate the spectrophotometer calibration on PLS regression and Multiple Linear
Regression (MLR). The result is related to calibration in chemical analysis. The values of
components from PLS method is more precise than that from MLR method. It is proved that the PLS
regression is a powerful multivariate calibration method and more suitable to the on-line or real-time
analysis.

Key words;NIR spectrophotometer; partial least-squares method; quantitative calibration methods
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