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Analysis of influencing factors to NIR qualitative
models of Gentiana straminea Maxim.
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Abstract: The quality of NIR quantitative detection models is influenced by many factors such as spectral quality and model-
ling methods. In this study, the effect of spectral acquisition conditions and modelling set selection on the models were investi-
gated using the Chinese and Tibetan herb Gentiana straminea Maxim. . The results showed that the scan times,resolution and
sample loading height did not have significant effects on the quality of the spectra. As the sample size of the modelling set in-
creased , the model quality increased firstly, then decreased and stabilized at last. The model quality was found independent of
the sample set content. And the effect of SD values on the model indicated that the sample size and the concentration range of
the sample had great influence on the model quality. It could be seen that when making the selection of the modelling set sam-
ples,the sample concentration range should be large ,whereas a larger sample size was not better. And the modelling can be
carried out by converting the content units when content was too low.

Key words:NIR quantitative model ;spectra quality ;modeling set ; Gentiana straminea Maxim.
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R, K fH 8 1.326 7, Pk, gt & 0
A,B,C, (B3R 6 em™ S ECH 64, B PR
JEHR 0.1 em) o ARHE R R AT, 2 A JE B 2 52 Wi
LIAMGIERAEM FEH R (R (B 0.006 7) , Hk 4y
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Table 1  Factor-level table of NIR orthogonal test
K2 Factor
KT e T
LJZj:l Rejolﬁii)iilio B H :h'}'a{j(ﬁ Scar:;le#ﬁiil
(em™) Scan times (em)

L1 2 8 0.1

2 4 16 0.5

L3 6 32 1.0

1A 8 64 2.0
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Fz2 EAMEZIREER
Table 2 Orthogonal test result of NIR

o K12 Factor A el [t
AN TR oy CEREE  Peak-to-

No Resolution ratio © Eﬁ,{kﬁ Sample eak value

(emly  Scantimes o t(em)

1 1 1 1 0.330 6
2 1 2 2 0.328 7
3 1 3 3 0.3256
4 ! 4 4 0.3252
5 2 1 2 0.328 7
6 2 2 1 0.3253
7 2 3 4 0.320 4
8 2 4 3 0.329 1
9 3 1 3 0.3343
10 3 2 4 0.329 1
11 3 3 1 0.3332
12 3 4 2 0.3309
13 4 1 4 0.3253
14 4 2 3 0.328 3
15 4 3 2 0.328 7
16 4 4 1 0.337 6

®3 EDHNEXZRERESFER

Table 3 Range analysis result of NIR orthogonal test

K fif . Afﬁﬁ% B R C FEREIRRE
K value esolution 1alio g n times Sample

(em™) height( cm)
K1 1.310 1 1.318 9 1.326 7
K2 1.303 5 1.311 4 1.3170
K3 1.3275 1.307 9 1.317 3
K4 1.3199 1.3228 1.300 0
K1 ¥9{fi Mean value of K1 0.327 5 0.329 7 0.3317
K2 #{E Mean value of K2 0.325 9 0.329 4 0.329 4
K3 ¥J{fi Mean value of K3 0.331 9 0.3270 0.3293
K4 Y9{f Mean value of K4  0.330 0 0.3307 0.3250
R 0.006 0 0.003 7 0.006 7

2.1.3 ERKITG EHH

KT G BT o BRI UCEORN R SR FE X I 2T
AT R AR LS BT s, X 1 380 45 R AT O 22
YR AR LR 40 MRAE FAE AT, 43 HER K
HEIES S IENPOpliw nt S b A IESE SUEIITE VN
o i AR EE R R M L1 AN G R S F B
KR (F {Hh 4. 434), HIR - HER (F EH
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Table 4  Variance analysis result of NIR orthogonal test

% 1 T #y% F i S Fos Foo
Factor df Sum of squares  Mean square F value Significance
437 Resolution ratio 3 0.000 084 0.000 028 4.02 ENTES 4.76 9.78
FAFEIK Scan times 3 0.000 035 0.000 012 1.66 ENTES - -
AEREREE Sampe height 3 0.000 093 0.000 031 4.43 ENTES - -
%2 Error 6 0.000 042 0.000 007 - - -
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Fig. 1  The influence of different modeling number on model performance.
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Fig. 2 Result of parameters of models in different modeling number by different units
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Table 5 The influence of content variation on model performance

P A
Mfﬁiﬁet }%ﬁi?‘? D RMSEC R RMSECV R,
modeling set( % )
1~90 1.35~4.42 0.75 0.479 0 0.763 0 0.5510 0.6753
91 ~ 180 4.43 ~5.16 0.22 0.2110 0.205 3 0.2200 0.026 0
181 ~270 5.17 ~5.96 0.23 0.214 0 0.343 2 0.2310 0.122 4
271 ~360 6.04 ~7.24 0.36 0.3250 0.401 6 0.344 0 0.274 1

2.2.3 AR SD AR T F W H e

TEAH [7] AR AR 5 B YU Pl D, A TR AR AR sl A6
5 SD fELmIRAIR] , (HR AT ACR AR, R W AE S
R ) B 1 0 B4R SD R X A8 R B AT
M, Xof ABS TR 52 i R Y 2 A R AR AR A o T X T A

R A R AR R 1, ALY R {EDFN RMSE {EFifi SD
E TSI (ULE 3) o RAEM R, i
LM R PR BEA — 1 1 B UM , R AE JUASE B 38 o, 1 75
I EZRATRER,



Vol. 35 ZEIRUR G « JBRAE TL I L1815 S A I ASE 2 () 5 o R 3R 5T 71

10

044 . ;

. e

““I)_" “‘J Ull\ I)'.\ ]'(I 1

D
B3 HEERERAEETRSETENSEESY
Fig. 3  Effect of SD on parameters by models of different content range at the same modeling number
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