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Abstract: To address the limitations that existing moisture and bulk density testing devices for cereal and
legume crops are only suitable for few crop varieties, significant measurement errors across different varie-
ties within the same category, and low levels of intelligent operation, a multi-parameter rapid intelligent
testing device for diverse cereal and legume crops is designed. This device enables rapid, non-destructive
detection of agricultural products’ moisture content, bulk density and temperature. Moisture content is
primarily detected through an intelligent coaxial capacitance sensor. Experimental results demonstrate that
varying sensor signal frequencies achieved high-precision moisture measurements across different crops.
The optimal signal source frequencies for rice, wheat, corn, soybean, and mung bean was 10 kHz,
90 kHz, 70 kHz, 90 kHz, and 30 kHz, respectively, with detection errors below 5. 0%. Simultaneously,
using six distinct rice varieties as test subjects, the study investigated the effect of variations in bulk densi-
ty on moisture content detection errors. A correction model for rice moisture content detection was estab-
lished to enhance measurement accuracy across different rice varieties. Furthermore, the designed appara-
tus can automatically select signal source frequencies for different agricultural products. A data storage and
human-machine interaction system was developed, which can simply and conveniently achieve rapid and
intelligent detection of moisture content in multiple agricultural products.
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