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Fig. 1 Sample sets in calibration transfer
1.2.2 A F SVR 9 A i 7 %

T IR G RO . PR AR R R T A
AN DR, B, BN BRI B K A RS A
O A e BRI Y A DR IR G T I AR 5 A i DX R Ol % A G
B o Syt AR AL o I R AT AN R A2 X R SVML L, T
S Xt —/NB 1 (window) N Y B BEAT SVM 15 L& 1E Al
NG R WOE SR JE B 2 BT 1SR A Ok i 18 IE S 4
IR ATFRZ A 8l 57 113X SVR AR AL 3 7 k0 .

B LR A A BB, MOROBRE B9 8, AL X MD 3R
RN AL AT AR B RO B R M. B(L X M) RIR U
B b A2 3 A5 i 4R A I ' R R B

(D XS i =1, 2, =, M), & X, ZAR“NHL” I
Mok B i+ k3 2k + 1 A — & 1 (Window = 26+ 1D W
Y W ' A

X, =[B, s B> s B, B,
XENT EmSIE R Y, =[A ], A SVMEEY X, 5Y, [
A9 AR, SR AT R 5L DGR 1 IE
SR B » bias; o

O3 i FAHL” LA T, SR — A P A
i 240, ML 2B .

B d R EmeE 2,

i 2 BUE BRI BS . BT LUK ALY B R AR i
B GG AL AL RS AL G % AR UT B RGBS T, AT Ar LA

“EAL” LA RS RL PR AT B 23T
1.3 REFHBYRITMNIER

T 2 328 14 250 R AT LA TR0 4 ) 3T 21 41 TR B A~
SE AL 22 10 (AR 5 R A0 r LA K T30 1) A A 1 2 RSD %0 W A~ 45
FRILE PR

master slave

i i-k i i+k

| —

SVR

I

e tE B S B, bias;
Fig. 2 Computation of the transfer

parameters in SVR procedure

2 AR50

2.1 WBIZEHR
A SCTE A B AT 36 IF R K OB R AR T 90 . R
B 3 AR A, 90 SRR BR 25 A R B0 41
Pl 4x 65 A TAE EH” L@, T BF 508 B A% 33 J7
W 27 MR IR A T @R Bz h, BIVAERRE Y
ANECH 65 A, Horh 27 DT AR AR & .
F PLS X FHL” I 65 A A AR iy Sy AR, AL T
ZLANTTUNAE A AR 2 (B 22 1] 9 A DG 22 B0 L K AR X B v 22 T 3%
Lo FHAZASETY 43 S0 35000 S AL A0 DALY 1 o 28 4% 368 19 5000 A
i dE (25 A, JRIFEA S R ERA S e 22 . SRR 1.
Table 1 Results of cross-validation for master and prediction
for master and slave before transfer
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Fig. 3 Spectra of the same sample on the master
and slave before and after transfer
1. Spectrum of slave before transfer;

2: Spectrum of master and slave after transfer
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Fig. 4 Plot of NIR prediction vs. true of prediction sample

set before(a) and after(b) transfer
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Calibration Transfer between Two FTNIR Spectrophotometers Using SVR

ZHAO Long-lian" ?, LI Jun-hui', ZHANG Wen-juan' , WANG Jian-cai' , ZHANG Lu-da®"

1. College of Information and Electrical Engineering., China Agricultural University, Beijing 100094, China
2. Department of Biomedical Engineering, Medical School of Tsinghua University, Beijing 100084, China
3. College of Science, China Agricultural University, Beijing 100094, China

Abstract In the present research, a set of maize powder samples was used to study the calibration transfer between two fourier
transform near-infrared (FTNIR) spectrophotometers, and a method of moving window support vector regression machines
(SVR) was used to correct the differences between the two instruments. Bruker Vector 22/N was referred to as “master” on
which the maize protein calibration model was built. Bruker MPA was referred to as “slave” instrument. A transformation ma-
trix was constructed based on the spectra of a sample set (for calibration transfer) measured on both instruments. After trans-
fer, NIR spectra acquired on “slave” will appear as if they were measured on master instrument. The calibration model available
for the master can then be used to predict the transformed spectra measured on the slave. The transfer parameters were compu-
ted as follows. For wavelength i, the absorbance vector obtained on the master instrument was regressed against the correspond-
ing absorbance matrix of a spectral window obtained on the slave instrument. Method of SVR was used for regression. Moving
the wavelength i and corresponding window, the transfer parameter for each wavelength can be obtained. For the two FTNIR
spectrophotometers, a window size of 31 wavelengths and a subset of 15 transfer samples were chosen to establish the SVR re-

gression model between “master” and “slave”. Applying the calibration model to the prediction samples after being corrected by
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the transfer parameters, a good transfer performance can be achieved. The correlation coefficient (r) is 0. 943 4, while the rela-
tive standard deviation(RSD) is 4. 23%. These results suggest that the SVR method can be used to successfully transfer the cali-
bration model for protein of maize developed on a FTNIR spectrophotometer to another.

Keywords Calibration transfer; Near-infrared (NIR) ; Support vector regression machines(SVR)
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