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Application of Spectrum PCA in Selection of Calibration
Sample Set for Tobacco Near-infrared Prediction Model
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Abstract : In order to study the feasibility of spectrum PCA in the selection procedure of calibration sample set for to-
bacco near-infrared predicting model , calibration samples sets were selection by both methods of routine artificial choo-
sing and spectrum PCA. The predicting modes of total sugar,total nitrogen and nicotine content were established by
partial least square statistic method, and the differences of the evaluating indexes and predicting results of the modes,
based upon the two methods were compared in this paper at the same time. Results showed that the evaluating indexes
were very similar,and there were no significant differences in the predicting results of 20 tobacco leave samples, be-
tween the predicting modes of total sugar, total nitrogen and nicotine content established by the two methods. There-
fore , application of spectrum PCA in the selection of calibration sample set was very efficient and cost effective in rou-
tine chemical analysis in the procedure of tobacco NIR mode establishment.
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Tab.1 general situation of the tobacco leaves

4E4y | B2F | B2L | C2F | C2L | C3F | C3L | X2F | X2L | X3F

2004 | 120 | 18 | 154 | 32 | 175 | 21 89 22 14

2005 [ 136 | 25 | 127 | 21 | 124 | 14 | 67 | 23 18

wit | 256 | 43 | 281 | 53 [209 | 35 | 156 | 45 | 32
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Fig. 1 the first and second PCA plot of

PC1 Score 0.011

Yunnan flue-cured tobacco
(a)the 1200 samples;

(b)the 350 samples with removing of the repetitions
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Fig.2 pertinence (lift) and distribution of difference ( right) be-
tween predictive value and chemical analyze values of cross validation for

the sugar predictive model of calibration set with 1200 originalsamples
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Fig.3 pertinence (lift) and distribution of difference ( right) be-
tween predictive value and chemical analyze values of cross validation for
the sugar predictive model of calibration set with 350 selective samples
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Tab.2 evaluative indexes of the chemical

composition for the two set of

predictive models

(&% R? RMSEP | RMSECV PI
M| 1200 B8 | 0.9950 0.935 0.842 94.9
W | 350 BES | 0.9945 0.955 0.838 93.4
M| 1200 B | 0.9958 0.088 0.077 95.5
A | 350 K5 | 0.9949 0.081 0.074 95.6
MW | 1200 B8 | 0.9939 0.125 0.118 94.2
PR | 350 BES: | 0.09941 0.127 0.114 9.6
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Tab.3 comparison of the predictive results

of total sugar total nitrogen and nicotine

from the two set of models

L2 1200 | 350 |4k 1200
FEAH | BREH | BREL | EMH | RES

el
BEh | SEE | BEAD | BES

24.54(25.08|25.13|2.31 | 2.22 3.81

31.51(31.74(32.06|1.69 | 1.67 | 1.88 | 2.77

3#

34.25(33.16(33.48|1.51 | 1.55 | 1.72 | 2.4 |2.42

4#

33.96(32.69(32.93|1.45 | 1.5 | 1.71 2.24

S5#

24.81(24.83(25.19(2.25|2.15 |2.37 [3.08 | 3 |3.04

6#

29.11(27.19|27.74[1.96 | 1.81 [ 2.05 | 2.45 [ 2.38 |2.43

T#

29.32(28.03(28.51|1.85 | 1.75 | 1.98 | 2.41 | 2.23 |2.31

8#

29.11[28.5|28.9 [1.64 |1.74 | 2 2.2 2.21

o#

28.99(28.96|28.98(1.58 | 1.65 | 1.63 | 2.55 [ 2.22 |2.48

10#

29.88(30.36(30.54|1.71 | 1.62 | 1.74 | 2.08 | 1.99

11#

28.81(29.13(29.38|1.44 | 1.65 | 1.83 1.98

12#

29.22(28.81(29.01|1.67 | 1.59 | 1.81 1.52 |1.77

13#

26.53(26.88|27.61(1.95 | 1.86 [2.09 | 2.45 [ 2.45 |2.54

14#

30.44(30.98(30.91|1.76 | 1.8 |1.92 |2.25|2.38 |2.46

15#

27.91(28.55(29.21|2.12 | 1.81 [2.05 | 2.36 | 2.16 |2.23

16#

30.18(29.07(29.86|1.74 | 1.87 | 2.17 1.62 [1.75

17#

30.84(29.93(30.06| 1.51 | 1.57 | 1.69 | 1.95

18#

30.7 [30.71|30.73|1.55 | 1.49 [ 1.64 | 1.47 | 1.62 |1.76

19#

19.01(18.64(18.81|2.51 | 2.42 |2.55 | 3.91 |3.61 |3.71

21.88(22.51|22.74(2.44|2.04 [ 2.19 | 2.95 [2.64 |2.87

0.60 | 0.62 0.14
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