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Abstract

In order to improve the prediction accuracy of near-infrared non-invasive blood glucose concen-
tration regression, near-infrared spectroscopy technology is first used to collect individual finger-
tip spectral signals, and the corresponding blood glucose concentration is measured by a mini-
mally invasive blood glucose meter, and then a Gaussian kernel function and e-support vector re-
gression machine (e-SVR) are used to establish non-invasive blood glucose concentration regres-
sion model, and compared with partial least squares regression (PLSR) model. The experimental
results of the two volunteers through the model show that the model has greatly improved the
prediction accuracy of the test set, and the test set is true. The mean square error between the
concentration and the predicted concentration is small, and the probability of being located in
area A in the Clark error grid analysis is also higher than 99%.
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Figure 1. Image map of raw data and near infrared spectrum graph of fingertips. (a) Image map of detection of local blood
glucose concentration at fingertips by near infrared imaging spectrometer; (b) Near infrared spectrum of fingertips
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Table 1. Results of validation of models established by two volunteers
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Figure 2. Fitting results of reference and predicted concentrations in different models (Volunteer 1)
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Figure 3. Distribution of Clarke error grid analysis results for different models (Volunteer 1)
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