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Table 2 Prediction effect of optimal model corresponding to each order derivation
PLS
Polynominal degree Smoothing points PLS factor RMSEP
No smoothing - - 8 0.423
23 39 9 0.394
0 Order 45 47 9 0.39%4
6 79 17 0.398
2 33 7 0.379
1 Order 3 4 s3] 7] 0.376
56 81 8 0.379
2 3 81 7 0.384
2 Order 45 87 7 0.409
6 71 10 0.391
3 Ord 3 4 87 7 0.415
rder 5 6 83 4 0.413
4 0rd 4 5 15 6 0.437
reer 6 87 9 0.390
5 Order 56 17 7 0.434
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Joint Optimization of Savitzky-Golay Smoothing Models and
Partial Least Squares Factors for Near-infrared
Spectroscopic Analysis of Serum Glucose

XIE Jun' PAN Tao ' CHEN Jie-Mei’ CHEN Hua-Zhou'® Ren Xiao-Huan'
'( Key Laboratory of Optoelectronic Information and Sensing Technologies of Guangdong
Higher Educational Institutes Jinan University Guangzhou 510632)
*( Department of Biological Engineering Jinan University Guangzhou 510632)
3( Department of Mathematics Shanghai University Shanghai 200444)

Abstract The optimal model for the near-infrared spectroscopic analysis of serum glucose was established by
partial least squares( PLS) and Savitzky-Golay( SG) smoothing method. Based on the prediction effect of the
optimal single wave number model a new dividing method for calibration set and prediction set was given.
The calibration and prediction models were established by PLS method adopting the combination bands of
10000 — 5300 ¢cm ™" and 4920 —4160 c¢m ™" with Savitizky-Golay( SG) smoothing. By extending the number of
smoothing points to 5 7 -+ 87( odd) and polynomial degree to2 3 4 5 6 fourteen smooth coefficient
tables including 582 smooth modes were calculated. All PLS models corresponding to all smooth modes and all
PLS factors( 1 —40) were constructed. The optimal model was selected by the prediction effect. And the
derivation order was 1 the polynomial degree was 3 or 4 the number of smoothing points was 53 the optimal
factor was 7 and the optimal RMSEP reach 0.376 mmol /L. The dividing method for calibration set and predic—
tion set the extending of SG smoothing modes large-scale optimization combining SG smoothing modes and
PLS factors can be effectively applied for the model optimization of near-infrared spectroscopic analysis.
Keywords Serum glucose; Near-infrared spectroscopy; Partial least squares; Savitzky-Golay smoothing;

Dividing calibration set and prediction set
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