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The O2-PLS method was applied to basic research on non-invasive measurement of human blood glucose.
of prediction (RMSEP) were 1.446, 1.931, 2.274 mg/dL respectively. The prediction accuracy of O2-PLS models
02-PLS method is applicable to complex samples detection.

The O02-PLS method can respectively divide the spectral matrix and concentration matrix into aim factors and aimless
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factors, only using aim factors to build calibration model. Two-component glucose solution, four-component glucose

solution and human plasma samples are taken as research objects, and test set validation method is used to evaluate
=]

prediction results. The results show that prediction correlation coefficients are all 0. 999 and root mean square errors

are higher than that of PLS models. Moreover, the complexity of samples has less effect on the prediction accuracy of
02-PLS models compared with traditional partial least squares (PLS) models. The experimental results indicate that

spectroscopy; near-infrared spectra; O2-PLS; blood glucose; non-invasive measurement
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Fig. 1 Absorption-coefficient curve of glucose
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Fig. 2 Absorption spectra of two-component glucose solution
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Fig. 3 Absorption spectra of four-component glucose solution
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Fig. 5 Predictions of two-component glucose solution. (a) PLS model; (b)O2-PLS model
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Table 1 Comparison of performance parameters between PLS model and O2-PLS model

PLS model 02-PLS model
RMSEP RMSEP
factor factor
/(mg/dL) /(mg/dL)
Two-component glucose solution 3.701 0.982 3 1. 446 0.999 1
Four-component glucose solution 7.653 0.926 5 1. 931 0.999 1
Human plasma 16. 600 0. 750 7 2.274 0.999 1

6 Ay 110 50 A3 ) 70 W S RORE ol 1 T 45 2R . 4
1Pz, DY 9y 4 28 RV VRORE i PLS AL 1 A 5K
FHCR H0. 926, T I Iy MR 22 K 7. 653 mg/dL,
ZAE SR O2-PLSEL BRI AH E R AU R 2 0. 999, Eb PLS
RELTED (4 4H O 22 5032 25 7. 307 %% 5 T 1 7 A iR 2
1.931 mg/dL, [t PLS 158 A4 (% T I ¥ J7 A 15 25 AR
74.768%,

5000 | (a)

3500

2000

Measured vaule /(mg /dL)

500, . L
500 2000 3500
Predicted value /(mg /dL)

5000

6 IO B A5 ] 2 B AR o TN 4

7 R N ML R B B AE R . SR 1 PR
AL A i PLS RO A9 AR 5C 2 8 R 0. 750, B
YJr iR 2209 16. 600 mg/dL. %A 4 O2-PLS $ 7Y
FIAHSC R B R O 0999, [ PLS B RY A HH 3¢ R ER
33. 206 s BN Oy ML 220 2. 274 mg/dL. ¥ PLS #
T (Y FHEI 249 7 AR 2 25 REAIR 86. 301 %%

5000 } (b)

3500

2000

Measured vaule /(mg /dL)

500 _|

500 2000 3500
Predicted value /(mg /dL)

5000

o (a)PLSHEL; (b)O2-PLS KA

Fig. 6 Predictions of four-component glucose solution. (a)PLS model ; (b)O2-PLS model
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Fig. 7 Predictions of human plasma. (a)PLS model; (b)O2-PLS model
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Fig. 8 Principal-component loadings of two-component glucose solution. (a)PLS model; (b)O2-PLS model
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