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Abstract Taking the blood glucose concentration as an example, the accuracy of the blood glucose measurement
system is improved by means of the simultaneous incorportation of the extraction data form dynamic spectra and the
influencing factors of non-measured components into the prediction model. The blood glucose prediction model is
established through the support vector machine algorithm. The modeling results show that the prediction value from
the multi-factor-considered model is superior to that from the non-measurement-component-considered model. The
correlation coefficient of the former is 0.9627, higher by 14.23% , the root mean square error is 0.13, reduced by

43.12%, and the number of samples with a relative error in the range of 10% is higher by 8.33%, compared with

those of the latter.
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Fig. 1 Experiment scheme for measuring blood glucose
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Fig. 2 RBF modeling results with non-measurement-component considered.
(a) Predicted values and true values; (b) relative errors
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Fig. 3 Linear kernel function modeling results with non-measurement-component considered.
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Fig. 4 Modeling results without non-measurement-component considered.

(a) Predicted values and true values; (b) relative errors

041701-3



Wt 5ot T o R

R 5 A% 0 F5 00 25 55 T A5, SR R i 4 4y
2 JEE N A ST 1 A T R It W A 1 A G S A
KFREHR 0.9344; K IFEFE R 2% (RMSEC)
0.17 ; TN AEHH ¢ R E K 0.8655 ; Tl il 4 44 )5 A 1% 2%
490.23, MWK 4D AT F R ZEHE 10 Y038 F N A
A4 ANFEA B BREAR R 91.67 %,
33 HERaW

Xof F ST A AL IE A A L 35 SR AR OC R R AR IE
BRI 7 AR R 22 TN AR 34 7 AR 1R 25 FUAE MR 22 E X
A A-FE B R PE AN A b AH 5G FR B0 T T {E
VBRI A A RLRR BE , 1 5 AR 158 2 TRRH R 15 25 2
TRETRS R

JIT A R A R 22 A 5 R, % g AR D 4 4
AR, T (0 B S (B AR R 25 7E 10 %0 75 BN Y
FEA SECH 48 4>, BFEARY 10026, K% AR

%1

0.20
0.15/
0.10¢ R 7
0.05 &
o
~0.05
~0.10/
~0.15,

+— with non-measurement-component considered
o— without non-measurement-component considered ¢

Relatlve error /%

5 10 15 20 25 30 35 40 45 50
Sample number
[l 5 SVM g7 H5 f 4H X 15 22
Fig. 5 Relative errors of SVM model
e 2H A RS AT T R S A X 1R 25 AE 10 %03
Rl N I REAS SRR 44 A R BREAS BN 91,67 %%,
A0 2 2H 5375 RETE A Y S L R oA R I S 2H )
2 EAE N AR R 2l B SVML B AR, 45 A5 50 $5 A
1R,

ARG bR

Table 1 Model parameters

Training set

Prediction set

Modeling
R RMSEC R RMSEP
With non-measurement-component considered 0.9993 0.02 0.9627 0.13
Without non-measurement-component considered 0.9344 0.17 0.8655 0.23
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