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APPLICATION OF DENOISING AND BACKGROUND ELIMINA-
TION BASED ON WAVELET TRANSFORM TO BLOOD
GLUCOSE NONINVASIVE MEASUREMENT
OF NEAR INFRARED SPECTROSCOPY

ZHANG Guang-Jun, LI Li-Na, LI Qing-Bo, XU Yu-Po
(Precision Opto-mechatronics Technology, Key Laboratory of Education Ministry
Beihang University, Beijing 100191, China)

Abstract; Noises and background produced by the absorption of water in spectra signal are the main interference for predic-
tion accuracy of quantitative calibration in blood glucose noninvasive measurement. By utilizing wavelet transform, the spec-
tra signal can be split into multi-scale approximation and detail component. According to uninformative variable elimination
(UVE) ecriterion, it is possible to distinguish the high-scale approximation component which presents background and low-
scale detail coefficients which present noise from original spectra, and then to eliminate the corresponding component, so
the background and noise can be eliminated simultaneously. In this study, the pretreatment method of wavelet transform
combined with UVE criterion was applied to the research of blood glucose noninvasive measurement based on near infrared
spectroscopy, and the adaptability of this pretreatment method to the uncertainty complex spectra model was also discussed.
The results indicate that this pretreatment method is effective to eliminate background and noise in near infrared spectra of
blood glucose noninvasive measurement. It is helpful to improve the prediction accuracy of quantitative calibration for blood
glucose noninvasive measurement.
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Fig.2 Prediction precision analysis of different wavelet filter
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Table 1 Prediction results comparison of NIR data of plas-

ma and OGTT before and after using this pre-
treatment method
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