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Development of a Capacitive Soil Moisture Sensor Based on Wave Amplitude Detection and Amplification
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Abstract:

Measurement of soil water content is essential for evaluation and selection of agro-systems, and for the reasonabl e use of water resources. This paper presents a new type of
capacitive soil moisture sensor based on the wave amplitude detection and amplification according to the relationship between soil water content and soil relative
permittivity. The sensor was tested in solution samples, clay |oam, sandy loam and clay soils. Results showed that there isavery linear relationship between sensor output
voltage and water content of the measured medium (R2=0.81~0.99) . The sensor should be calibrated before being put into applications because the sensitivity of the sensor
varies significantly with soil texture. The power consumption of the sensor islower than 8mW under an operating voltage of 2.5V. The sensor can be extended to real-time
measurement of soil moisture in precise agricultural systems.
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