57 A3 X)) A)28W A4Z. pp. 369~376. 2003

rol

o|ggt =AU

% rE
lgl_-
M

0!

Precision Measurement of Water Content in Soil Using Dual
‘RF Impedance Changes
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ABSTRACT

This study was conducted to develop a precision measurement method of water content in soil (find sand and
silty sand) using dual RF impedance changes. The electrically stable perpendicular plate capacitive sensor was
fabricated and utilized to sense the water content in soil. Crystal oscillators of 5 and 20 MHz and related
circuits were designed to detect the capacitance changes of a perpendicular plate capacitive sensor with soil
samples at various volumetric water contents. A multiple regression model for volumetric water content having
dual oscillation frequency changes at 5 and 20 MHz as independent variables resulted in coefficient of
determination of 0.963 and standard error calibration of 0.030 cm’’cm’ for calibration and coefficient of
determination of 0.966, standard error of prediction of 0.027 cm’/cm’® and bias of 0.001 cm¥/cm’ for prediction.

Keywords : Soil moisture, Volumetric water content, Perpendicular plate capacitive sensor, Dual RF impedance

changes.
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Table 1 Regression analysis results of equation (4), {5) and (6)
Soil Calibration Prediction Calibration Prediction
Model 7 " - Model -
type REVISEC I n” | R* | SEPY| bias | n R SEC | n R’ SEP | bias | n
: Eq(5) {0.9740.021 0.985 | 0.016 |0.005
I 0947 0.031 | 27 {0.952| 0.028 | 0.004 | 18 27 18
70 Eq.(6) |0.940 | 0.033 0.942 | 0.031 | 0.004
Eq.(5) |0.938|0.046 0.970 | 0.039 | 0.007
I Eq. {0.977)|0.027 | 24 |0.981| 0.023 |-0.001| 15 40) 24 15
@ Eq.(6) |0.975]0.029 0.977 | 0.026 |0.004
All 0.963] 0.030 | 51 |0.966| 0.027 | 0.001 | 33 Eq(5) |0.949]0.035 51 0.953 | 0.032 0.003 33
’ ’ ) ) ) Eq.(6) |0.951]0.035 0.953 1 0.031 |0.004

1): determination coefficient, 2): standard error calibration, 3). standard error of prediction and 4). No. of data
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