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The authors designed a new technique to measure dielectric constant of a soil media by Frequency Domain
Reflectometry (FDR) system and its measurement sensor probe with different length such as 7cm, 10cm and 15cm for
estimating the variations of dielectric constant.

Measurement of dielectric constant of soil material is possible to measure an interference wave generated by be-
tween incidence wave and reflection wave which are detected to electro-magnetic wave through the directional cou-
pler at the high frequency range, 0.1 to 1.7GHz, by FDR system. The obtained experimental results verified that the
technique is very promising for non-destructive and continuous soil volumetric water content measurement mon-
itoring in a laboratory. The relationship between the soil volumetric water content and the dielectric constant of soil
media (standard sand) was expressed by a single regression curve independent of soil texture at a small experimental
error. Also the derived regression curve coincided well with that obtained by Topp curve.
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Fig. 1. Schematic diagram of Frequency Domain Reflectometry system.
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(a) Schematic diagram of measurement sensor probe
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(b) Manufactured measurement sensor probe

Fig. 2. Schematic diagram of one-line type measurement sensor probe for connecting Frequency Domain
Reflectometry system.
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Fig. 3. Setup of Frequency Domain Reflectometry system.
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Fig. 4. Particle size curve - standard sand.
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