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Table 1 Figures of merit of PLS model with different numbers of components
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Table 2 Figures of merit of PLS model with various o

15 C 25 °C 35 °C 40 °C
“ LV RMSEP LV RMSEP LV RMSEP LV RMSEP
0. 001 1 0. 81 1 0. 55 1 0. 81 1 0. 95
0. 01 1 0. 74 1 0. 55 1 0. 82 1 0. 89
0.1 1 0. 80 1 0. 70 1 1. 24 1 1. 19
Table 3 Figures of merit of comparison for four calibation methods
RMSEP% Pred. Bias%
Methods LV - - — . . . — —
15 C 25 °C 35 C 40 C 15 C 25 °C 35 °C 40 C
2 3. 39 0. 52 2.77 5 57 311 —0. 12 —2.48 —5. 17
4 0. 87 0. 64 1. 04 0. 89 —0. 46 0. 13 —0. 45 —0. 35
0SC 3 2. 84 0. 80 0. 56 2. 02 —1 05 —0. 30 —0. 25 —0. 89
GLSW 1 0. 74 0. 55 0. 82 0. 89 —0. 09 —0. 09 —0. 11 —0. 07
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Transfer Calibration for Alcohol Determination Using Temperature-
Induced Shortwave Near Infrared Spectra

FU Qing-bo' , SUO Hui', HE Xinping" *, CONG Yu-liang®*

1. State Key Laboratory on Integrated Optoelectronics, College of Electronic Science and Engineering, Jilin University, Chang-
chun 130012, China

2. College of Chemistry, Jilin University, Changchun 130012, China

3. College of Communication Engineering., Jilin University, Changchun 130012, China

Abstract The authors studied the temperature influence on short-wave near-infrared spectra of ethanol aquatic solution and uti-
lized four methods to establish the transfer partial least squares (PLS) calibration model: direct transfer calibration, global cali-
bration, orthogonal signal correction (OSC) and generalized least squares weighting (GLSW). The PLS models were built at
four temperatures: 15, 25, 35 and 40 ‘C. The results showed that direct calibration provided high prediction bias: significantly
high positive prediction bias for a temperature lower than calibration temperature and negative bias for higher temperatures. By
using the global correction, OSC and GLSW, the systematic errors could be reduced. However, the global correction needed
more calibration samples and built a more complex model. The OSC and GLSW methods provided better predictions using fewer
latent variables. By using the GLSW method, prediction bias less than 0. 1% and RMSEP less than 0. 9% were obtained. The
absolute prediction error of GLSW method was less than 1. 5%. Additionally, the GLSW provided smaller prediction error at ev-
ery researched temperature using fewer latent variables than OSC. Thus, GLSW was superior to OSC and could establish more

robust transfer calibration model.
Keywords Short-wave near infrared; Temperature correction; Orthogonal signal correction; Generalized least squares weighting
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