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Calibration transfer on tobacco NIR spectra with different physical states

TAN Guanping®™®, Y1 Ke?, DUAN Zhichao?, ZHANG Faming®, BIN Jun®®*®, FAN Wei** *, ZHOU Jiheng™ ™", WANG Ziwei®**°

(La.Institude of Tobacco; b.College of Bioscience and Biotechnology, Hunan Agricultural University, Changsha 410128, China;
2. Hunan Zhongyan Industrial Co., Ltd, Changsha 410014, China; 3.Tobacco Company of Baoshan City, Yunnan, 678000, China)

Abstract: In order to use a portable near infrared spectrometer preferably and quickly to conduct the real-time on scene
test in tobacco production, the measured spectrum was usually moved to the spectral model already established in
laboratory by mathematical method to directly conduct the forecast analysis, which saves cost compared with rebuilding a
model. In this paper, slope intercept algorithm (SBC), piecewise direct standardization (PDS) and canonical correlation
analysis (CCA) were used and compared in transfer of portable near infrared spectrum of the whole leaf, cigarette silk
and powder to the powdered tobacco on Fourier near—infrared spectroscopy model, followed by predicting values of root
mean square error (RMSEP). The results showed that RMSEP value of near infrared spectrum of the powder, cigarette silk
and whole leaf calibration transferred by SBC algorithm were 0.736 5, 0.798 8, 0.298 6 respectively, by PDS were 0.889
2, 0.640 9, 0.300 7 respectively, by CCA were 0.716 5, 0.761 3, 0.536 9, respectively. RMSEP results after calibration
transfer with CCA were better than those with SBC and PDS, and better the RMSEP predicted by rebuilt model using the
portable near infrared spectrum directly.
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Fig.1 The spectra information of tobacco
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Fig.2 The nicotine spectral model prediction error
2.4 JAMERHERER [ CCA
L 5 (0.222 2)
SBC PDS CCA N (0.359 8)
B PDS 12
PDS SBC CCA SBC  CCA [
CCA (0.333 9)
(RMSEP) CCA
SBC B PDS (0.4316)
18 SBC CCA



154 ) http://xb.hunau.edu.cn 2017 4
F 1 MU B BEMH RUERIEL L SN I TN AR B AR RS B T B A7 1R
Table 1 The result of tobacco powder, cigarette silk whole leaf calibration transfer of Slave B
RMSEP RMSEP RMSEP
SBC PDS CCA SBC PDS CCA SBC PDS CCA
N=2 09158 0.956 7 0.3927 1.890 5 1.4045 0.3743 09851 1.389 3 0.3339
N=3 0.7394 1.2020 0.3739 0.804 1 1.886 2 0.3811 0.7957 2.097 5 0.364 8
N=4 0.793 4 0.799 6 0.298 2 0.7340 1.3133 0.3750 0.783 6 1.568 6 0.3802
N=5 0.7918 13791 0.346 7 0.744 8 0.8531 0.409 1 0.753 4 0.7706 1.8443
N=6 0.791 4 0.929 2 0.6153 0.7251 0.794 9 0.3496 0.7826 0.686 7 0.860 5
N=7 0.790 8 0.864 7 0.661 0 0.7250 0.759 9 0.296 7 0.786 2 0.6235 0.864 9
N=8 0.7370 0.796 5 0.667 1 0.8140 1.209 8 0.3327 0.728 1 0.5318 0.767 9
N=9 0.756 6 0.807 0 0.734 3 0.805 6 0.655 4 0.222 2 0.727 9 0.5130 0.7307
N=10 0.760 3 0.827 2 0.4713 0.816 5 0.660 9 0.2359 0.7127 0.476 5 0.5511
N=11 0.762 6 0.8109 0.456 8 0.7929 0.6310 0.2456 0.712 6 0.490 4 0.580 1
N=12 0.745 4 0.880 5 0.462 9 0.787 5 0.569 4 0.266 9 0.714 3 0.446 6 0.5839
N=13 0.7410 0.894 9 0.4381 0.838 7 0.560 7 0.268 0 0.716 5 0.463 6 0.624 3
N=14 0.7395 0.879 8 0.346 7 0.8255 0.5738 0.2870 0.717 4 0.503 7 0.548 8
N=15 0.738 3 0.847 7 0.3610 0.8255 0.550 1 0.3180 0.718 3 0.547 8 0.593 3
N=16 0.736 5 0.798 8 0.298 6 0.889 2 0.532 7 0.300 7 0.716 5 0.494 5 0.536 9
N=17 0.736 4 0.8109 0.3018 0.8737 0.518 4 0.2899 0.716 7 0.495 2 0.5338
N=18 0.7385 0.842 3 0.3019 0.828 4 0.5135 0.288 3 0.7189 0.494 6 0.844 2
N=19 0.7371 0.8197 0.307 3 0.782 6 0.5390 0.2789 0.7211 0.5319 0.8318
N=20 0.737 4 0.8220 0.3479 0.789 4 0.536 6 0.2329 0.7216 0.5329 0.849 2
N=21 0.7410 0.8050 0.344 8 0.786 5 0.526 7 0.2249 0.723 4 0.5257 11173
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