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Summary

Monitoring blood glucose non-invasively is utmost important with good accuracy. Here,
we developed a blood glucose monitoring system with 5-fixed LED wavelengths in Near-
Infrared (NIR) region at 2.12, 2.24, 2.27, 2.31, and 2.33 pm as source of excitation. The
Jetson Nano board having ARM Cortex A57 is used to control these LED sources. We have
recorded 57 spectra on laboratory samples prepared which resembles the blood, having
the proportion as per the major constituents (Glucose, Ascorbate, Urea, Lactate, and
Alanine) present in the blood. Out of 57 spectra, 53 were used for calibration set and 4
were used for the validating the model. The Partial Least Square Regression (PLSR)
prediction algorithms are developed in python and run on Jetson Nano board. With PLSR,
the result of glucose prediction gave a Root Mean Square Error (RMSE) of 12.01 mg/dL,
determination coefficient R2 = 0.97, and accuracy of 90.14%. Since we require high
accuracy, Backpropagation Artificial Neural Network (BP-ANN) model is developed on
Jetson Nano board, which is specially designed standalone platform for Machine Learning
(ML). This BP-ANN model is used to train the same 53 sample data sets and 4 for
validating the model. Surprisingly, the results were so astonishing that it gave RMSE of
2.06 mg/dL, R2=0.99, and accuracy of 98.65%. The system is validated with Clarke Error
Grid Analysis (CEGA) and BlandAltman analysis.



