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Note: a* is the deviation between wavelength calibration value of the
same instrument and corresponding standard value; 0* is the
deviation between wavelength calibration value of different in-
strument and corresponding standard value
F1GitaAh, BRKIERREEIE L 22 nm, 7E 900
~1 700 nm A XA, XRFEHAH 8~16 cm ', AT
MW RIEA I —32, —24, —16, —8, 8, 16, 24 il 32
em 'EE 8 AR, X HME . B KER B A, WOLE

B ) B3 7 A B 5 MRS fE AR B, WO A [ & U T )
WA o K T FR 77 25 A2 B I S IR B8 45 201 1] Ji 4 O 3 v &
e BARTFEANE o (DS XA R P KBRS o, 4 A I e O
A WA B WO (R ORE R Dk K T RS i EAT IR S
OB RN A S B SN B E Y . B R 0,
F % o R KL R (8, 16, 24 F1 32 ecm 1) By BEHL T
B, LAKE N BENLET 5 e i B ATL R 1 Dy ) o7 9 4 0 KT
R b JELIG GG T I T 19 WO 4 TR T O K TR A
JUT Ak A7 R 0 T I A AL 1 W ' B R AT R M A 1 AT A

Wk LA AR PR, AT BT A G 1 RAE 5 IR AN AR 7 X I K
R T R — RPN/ R FE S ROG I B . O J7 A A
AbHE ST O A AN B A B A RO B S R LR O T R —
B, JEEER R, IRk 2 B O A B T B Ak 3R
G H i
13 EMRERET

B A A TE ST L0 A% X A W ety — AT 4 S A X, A
WX &5 G A B R DU 45 06 1 i B B BR 1700 nm(5 882, 35
em ) SR AL B AR T R B A Ak R RV ERAE, TR
PIX 9 900~6 000 cm ™', K P IX 6 000~4 100 em™ ' W%
X [R) 540 43 ) 2 7 o AR B AR

ARMFFE AT BE 5 P RE AL PR % 40 NE R bR, B 30
AR YGIEAE [ I Ay (R IE 56 0 4 R 5 Ak 2 4 A X 8] 7E 5 b
SRR AL AR X P, AT R 2 bR AR . I UE A AR A 1t
T4 . FIH PLSR i gt sy /A /AN oML B 1 T 8k & i
P SE R ASE A X6 3R AT I A B R A 3 AR 1) 50 HIE 4 BHE SR AT 43 A
T . AF ST I R A X R A AR A A R

2 HiRk5HiHe

21 BMEKEBEBNNXE

IR BT A T R v A B KR RS A5 B 4 0 X T B ol i
PEATAR B, (D Z N 32 F1—32 em ' P K ERE B E R
PR OGS BAR BT (D &N 0 32 em™ K IEA(F B G 1
— ol RIS A B AN 1Cas b R .

B1 EmMARKKEBESH/NENEIIRIE

Fig 1

NIR spectra of wheat flour with different types of wavelength drift informantion
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Fig 2 Calibration results of model | and model [
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Table 2 Prediction results based on the spectra with different

types of wavelength drift information
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Fig 3 Calibration results based on the spectra

with different types of wavelength drift
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Effect of Wavelength Drift on PLSR Calibration Model of
Near-Infrared Spectroscopy
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Abstract Partial least squares regression (PLSR) calibration model will be effect by the wavelength change of a single
instrument at a different time and the wavelength consistency of multiple instruments. The process of near-infrared spectroscopy
analysis, this problems can be unified as the effect of wavelength drift on chemometric calibration model. In this paper. taking
the analysis of crude protein in wheat flour as an example, two calibration models 1 and Il were established by partial least
squares regression ( PLSR) method within different spectral regions. Different types and amplitudes of wavelength shift
information were generated by computer and superimposed into the spectra of the validation set to produce wavelength shift
information relative to the spectra of calibration set, the effect of wavelength drift on PLSR calibration model was studied by
adding different types and amplitude of wavelength drift information to the spectra of the validation set samples. The results
show that the RMSEP of every model is no more than 0. 3% and the corresponding Rp is no less than 0. 98 when there is no
wavelength drift information in the spectra of validation set samples. When the wavelength drift at different wavelengths is
constant, the RMSEP increases as the wavelength drift amplitude increases, the RMSEP increases to 3. 69% when the

', and the Rp is almost constant; When the wavelength drift varies randomly at different

wavelength drift is — 32 cm
wavelengths, the prediction results of model II based on long wavelength regions are almost not affected. The model 1I is
corrected by a series of spectra added to the calibration set with different wavelength drift information, the RMSEP of the
corrected model is 0. 3% . The influence of wavelength drift information on RMSEP has been almost eliminated, but the number
of regression factors used to establish corredted model increases significantly from 3 to 8, the robustness of the model varies
greatly. In general, the RMSEP can be polished by correcting the prediction results to ensure the accuracy of the analysis results

if the amplitude of wavelength drift is slight. This study provides an experimental basis for determining the design instrument

parameters and operating procedures to improve the reliability of NIR analysis results.
Keywords Near-infrared spectroscopy; Wavelength drift; Wheat flour; Partial least square regression
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