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On online moisture detection system
based on three—band modulation technology
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Abstract: In order to fill the gap in the market for online near-infrared moisture detection using light-emitting diodes (LED)
and address the issue of traditional detection being easily affected by material color differences and ambient light interference,
an online moisture detection system based on three-band modulation technology is designed. This system employs a combina-
tion of 1 450 nm measurement light and 1 200 nm and 1 650 nm dual reference lights from LED sources, utilizing high-
precision light intensity and phase modulation techniques. It combines a dual reference wavelength ratio addition algorithm to
climinate the influence of color differences and establishes a calibration model through cubic polynomial fitting. Experimental re-
sults show that within the moisture content range of 2% to 20%, the system's average absolute error for detecting materials such

as gravel is approximately 0.27%, with an average relative error of about 3.3%, and the limit of detection reaches 0.460 04%.
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