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Selection of spectral width for prediction modeling
in near-infrared spectroscopy analysis
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Abstract: In order to select optimal spectral width for biomedical components analysis by near-infrared (NIR) spectrosco-
py, starting with the characteristic wavelengths of the samples, a modeling procedure based on spectroscopy principles is
presented. 348 human serum samples are collected. Cholesterol and triglyceride in human sera are analyzed as an example.
According to spectroscopy principles and absorbance of 2 mm-thick sera, first overtone region is selected for analysis. Mod-
els with different spectral width are compared. For cholesterol and triglyceride models, optimal spectral width is 70nm and
100nm respectively. Root mean square error of prediction (RMSEP) and mean percent error of prediction ( MPEP) are
0.17 mmol/L, 3.0% and 0. 14mmol/L, 10.3% , respectively. The performance is comparable with the best works of other
groups while the spectral width is narrower.
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Table 1 Cholesterol and triglyceride concentration of sifted

samples
BE A FoME/ BOKME/ CPYHIE, bR/
mmol/L mmol/L mmol/L mmol/L
JHFE R EARE 1.90 7.98 4.67 1.18
T £ 1.91 7.82 4.65 1.17
= EffE  0.31 4.38 1.38 0.75
T £ 0.34 4.1 1.37 0.72
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Fig. 1 Spectra of 2 mm thick water and serum (a)full spectra
(b) spectra in first overtone region
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models in different spectral width
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Table 2 Models with different spectral width
ARGETE/ RMSECV/ RMSEP/  PLS  MPEP/
nm nm mmol/L " mmol/L HFEL %
JlEL 70 1700 ~1770 0.98  0.20 0.99 0.17 8 3.0

100 1690 ~1790 0.98 0.21 0.99 0.18 10 3.4
260 1610 ~1870 0.94 0.39 0.97 0.27 10 5.0
1250 1100 ~2350 0.88 0.58 0.90 0.51 10 9.6

Hih =g 100 1690 ~1790 0.97 0.17 0.98 0.14 8 10.3
200 1640 ~ 1840 0.97 0.18 0.99 0.12 10 8.5
260 1610 -1870 0.94 0.24 0.96 0.21 10 14.3
1250 1100 ~2350 0.90 0.32  0.87 0.35 10 23.1
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Table 3 Comparing with the best results of other papers

KO it e/ R, RMSEP/ PIS” MPEP/
nm mmol/L. HTFE %
MEEE %2 1700 ~ 1770 0.9 0.17 8 3.0
k(7] 1660 ~1820,2210 ~2370  0.98  0.18 21 /
k9] 2060 ~2350 / 0.31 13 49
W= %2 1690 ~ 1790 0.98 0.14 8 10.3
SCER[7] 1660 ~1820,2210 2370 0.99  0.13 20 /
k9] 2060 ~2350 / 0.11 13 5.4
3 i
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100 nm FE )G 7 LAY, 75 3] JH [F E ) RMSEP A1
MPEP 43 %1l J& 0. 17 mmol/L 5 3. 0% , H i = Hg 14
RMSEP Fl MPEP 434512 0. 14 mmol/L 5 10.3% ,{I;
T A i A 0 25 R AR I S 08 R h AR A AR, X
2 mmE I, A FH— G A5 4 P 58 BE AN KT 100 nm
PTG A, 5 O ATl AL A RIS A L, SC
HEATIE L /0N IR [ AR R AR A, H v = R AR
RCRAHIE . B8 I G5 6 B AT LADSL D ok AR 4k
PEXT T AL S0, {8 T3 FH AL T vy A 78 2 6T
BAHEEERE L, TR 5] A AL T H1E . 3
HOCHGIE S B R i, RIS FH TR I 2041
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