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Abstract

Aiming at the two distinct phenomena appeared in the EC — 5 sensor temperature experiment, a

theoretical model on variation of soil moisture content with temperature was established according to the

influence of temperature on soil permittivity and electrical conductivity. The simulation based on the

model shows that the variation tendency of soil moisture content with temperature measured by the EC —5

sensor is closely related to the soil electrical conductivity. Using least squares support vector machine,

the sensor temperature compensation function was built and corresponding compensation algorithm was

proposed. The results of the experiment indicate that the sensor measurement errors caused by

temperature are effectively offset.
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Fig.1 Principle schematic of EC —5 sensor measurement
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Fig.2  Soil moisture trend with temperature

at different conductivity
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Fig.3  Schematic diagram of temperature compensation
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Tab.1 Test data of EC —5 soil moisture sensor at different soil temperatures %
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Wt 1 5

5C 10C 15C 20C 25C 30C 35C 40°C 45°C
FEA 1 31.6 32.1 32.6 33.1 33.8 35.1 36.5 37.6 39.7
FEA 2 28.9 30.2 30.4 30.7 31.0 31.5 32.1 32.5 34.2
A3 22.5 23.1 23.7 24.5 25.0 25.9 26.7 27.5 28. 4
FEA 4 19.7 20. 4 21.2 22.1 23.0 23.7 24.8 25.9 27.0
FEA S 19.2 20.3 21.1 21.8 22.5 23.4 25.1 24.2 26.2
A6 17.7 18.2 18.8 19.7 20. 1 21.2 22.2 23.5 24.7
AT 16. 8 17.6 18.0 19.0 19.7 20.7 21.6 22.6 23.8
FEA 8 15.0 15.9 16. 8 17.6 18.5 19.6 20. 6 21.5 22.7
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Fig.4 Temperature compensation effect of EC —5 sensor
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Tab.2 Comparison of soil moisture sensor test errors

+ BEREA K 4 A MYy )7 1% 2% (MSE)
/% KA MG
33.0 2.046 9 0.0842
26.6 1.904 7 0.068 0
23.6 1.780 5 0.1426
17.6 2.8045 0.2297
15.8 3.283 8 0. 066 4
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