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Measuring Soil Moisture Based on Alternating Current Impedance Method

WANG Liheng, LIU Simin, GONG Zexi
School of Electrical and Information Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: The soil moisture was quickly measured by the alternating current impedance method. The double
probe sensor was inserted into the earth at one end, which was used as an impedance device, and the other end
was connected with the NESS55 chip, which formed the resistance frequency conversion circuit. The circuit made
the direct current loaded on the soil changing into the alternating current, and converted the alternating imped-
ance of the soil into the frequency signals; meanwhile, the frequency values were measured by a single chip,
without analog to digital conversion. Finally, the soil moisture values were obtained according to the linear rela-
tionship between the frequency and soil moisture. The alternating current impedance method overcomes effec-
tively the polarization phenomenon of soil electrode under the action of direct current, with high precision and
quick speed. Experimental results show that this method can measure the soil moisture in ranges of 0%-20%
effectively.
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Fig. 1 Sensor probe electric field distribution
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Fig. 2 Alternating oscillation circuit
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Tab.1  Corresponding relationship between moisture content and frequency

W1 %

0 2 4 5

6 8 10 12 15 17

f/Hz 72.32 738.1 1404 1736
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Fig. 3 Corresponding relationship between moisture content

and frequency

Hi P 3 Al H IR 5 B R f S R W
AN o B A, 005 T

f=332.79 W+72.466 (7)
el
_ [-72.466
© 33279 ®

PRI, 00 41 957 L B AT it R AR Bl T )
/AN N e o U RITYS A O S R R N L
A RE R, B R B0 0] 45 U 5 L B A 2 LAH B2
AL AT LA A ) e S99 R A AR



511 TAE 4 3L F 22 B BT i) A 3980 1 ) 77
4 4 iE [2] TFHELNEEBE. KA A= H AR FH M. PRBH .
Zn .

s 28R 5 45 R B, 6 H NESSS 0t J 44 Al
) 91 5 22 T HL 66 0 S - N 1) O 1L A R
1A% Gt v BEL I I - R A R R A B Ak ) R
H T NESSS i 2 80715 5 Tl BB 4, %
B R ML R AR R b I R H NESSS PR AR
T Bk o3 23, 08 2R 9 2 i A T A, B
PRSI A [ B PRI T A
KGEE. 340, BT NESSS Y0 b 2 e i 1 R
B T LA FH A 2 25 0 fEL B, T PR YR P R R
JE A AL X NESSS 21 18 22 18 1% 35 0 1 31 397 49 %
) s M AR /0N, 3t FE — o P B b R B T 1 U
o RG22 S I W L A D e
N8 T A b o A, O FL Y IR L (LA
#He.

SE Tk

(1] FIRIE, maig. S50 R s AR (M. Jb
T E AKORK H R R 2006.

TR HOR AL 1998.

R 2. e (M. b a0 s i S EUE L
2006.

PRA AR SR GETE R A HENE I e P R R vk
X b R v 7 PR R A e ()] AR e,
1995(1) :43-45.

CHEN B H, ZHANG J B, ZHAO C S. Comparison of
two common methods of soil moisture measurement and
calibration of neutron detection process [J]. Nuclear ag-
ricultural bulletin, 1995 (1) : 43-45.

Ak, SO R [ ] bt v [ g R
#t,2002.

F Uk 5 HARAEEIM]L dbat: B ROl AR
#t,2005.7.

KRR BAC A S0 B Y ) Sk 5 vk (] DL fige ) ). -3
ik, 1989(5) :47-49.

ZHANG J Q. Measurement methods of modern soil mois-
ture insights [J]. Advances in soil science, 1989(5) :
47-49.

ES &E N



