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Y. Standard refractometric

Y. Near Infrared Reflectance
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Non-destructive measurement of the sugar content of sugarcane using
dielectric spectroscopy method

Abstract

One of the technical challenges in agriculture and industry of sugarcane is a sensor for measuring the sugar
content of either standing cane in the field. In this study, using a parallel plate capacitor, alternating sinusoidal
voltage was applied to the sugarcane stalk samples and the dielectric spectra, power in the frequency range 0.03 -
10 MHz, was measured by a spectrum analyzer. Multiple linear regression models (MLR) were developed in
order to derive the relationship between sugar content (in terms of Pol®) and the consumed power as a function
of frequency. The models by the full frequency spectra predicted the sugar content with R? of 0.99 and RMSE of
0.185%. After examining the regression coefficients for each frequency, six frequencies were selected as the
most effective for predicting the sugar content of sugarcane. Similar prediction results (R? and RMSE) were
achieved as compared to the models by the full-range spectra.

Keywords : Sugarcane, capacitor, Power, Spectrum analyzer, Modeling



