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Measurement of soil resistivity based on FFT DC component
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Abstract: A new measurement method for soil resistivity, Fast Fourier Transform(FFT) DC compo-
nent method, was put forward, and corresponding power signal supply. acquisition and processing of
measurement signals, measuring accuracy and data stability in the measurement were explored. First,
the benefits and drawbacks of the traditional measurement methods for soil resistivity using the DC or
AC power supplies were analyzed, respectively. Based on above analysis, a combination signal of DC

and AC was adopted as the excitation signal of the soil to overcome the deficiency of traditional meas-
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urement methods. Then, how to isolate the DC component of the measurement signal in a frequency

domain was discussed. Finally, a measurement system for soil resistivity was established. The size of

the DC component and the frequency of the excitation signal were determined by a circuit experiment

on the soil conductivity model, and the measurement accuracy of the system was verified. Further-

more, the stability of the measurement results was confirmed by comparing with those of traditional

methods. Experimental results indicate that the error of resistivity measurement in model circuit is

less than 1%, and the variance of the actual soil resistivity measurement data is 0. 42, which proves

that soil resistivity measurement results are reliable, accurate and stable by proposed method.

Key words: soil; resistivity measurement; DC component; Fast Fourier Transform(FFT)
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Fig.1 Measurement of soil resistivity using two-e-
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Fig. 2 Measurement of soil resistivity using four-

electrode method
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Fig. 4 Amplitude spectrum of voltage signal (power

supply frequency of 1 Hz)
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Measurement results of resistance under different

Tab. 1

DC components

HWA RN/ SRR/ 76 W/ Q R/ %
0.5 436.54  11.933 3

1 405.31  3.9256

2.5 396.25  1.602 6

5 393.85  0.987 2

10 392.93  0.7513

25 392.34  0.600 0

50 392.15  0.5513
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Tab. 2 Measurement results of resistance under different

frequency excitations

W% /Hz M E/Q w2/ Y
0.5 392. 32 0.594 9
1 392.33 0.597 4
2 392. 36 0.605 1
5 392.35 0.602 6
10 392.37 0.607 7
20 392. 36 0.605 1
50 392. 38 0.610 3
100 392. 36 0.605 1
200 392. 67 0.684 6
500 393.03 0.776 9
1 000 392.53 0.648 7
2 000 393. 06 0.784 6
5 000 393.01 0.771 8
400
398 -
G 39 |
S 394
§ 30240 t——t—tt—tmp—t—0—4—¢
3 390
< 388}
(5]
S 386}
g 384f
= 382f
380 A A A
0.5 5 50 500 5000
fHz

Pl 8 e SEL I 5k 00 36 114 G R
Fig. 8 Relationship between resistance measurement

values and frequency
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Tab.3 Measurement results with different R,
HL B/ Q M AE/Q W2/ %
65 66. 02 1.569 2
78 79. 27 1.628 2
97.5 99.11 1.651 3
130 131.93 1.484 6
195 197.62 1.343 4
390 392. 33 0.597 4
780 789.27 1. 188 5
1170 1181.73 1.002 6
1 560 1 576. 89 1.082 7
1950 1971.43 1.099 0
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Tab.4 Physical properties of soil sample

iV B Jr
pH i L AL
b W+ ¥ Cgeem )
7.72 11.4% 65.1% 24.5% 1.17  8.06%
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Tab.5 Background values of main elements of soil extract

& Na*

i /mg- kg 13.24 0.78 1.23 5.68 1.02 2.56 6.01
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Tab. 6 Measurement results of two methods

MEE/Q « m

LU IR AED /v
(2 WIRES FET B i & i
0.5 60. 44 41.15
1 58.96 40. 65
1.5 56. 63 40.72
2 55. 28 41.02
2.5 55. 01 40.17
3 54.55 39.89
3.5 54.01 40. 09
4 51.14 39.78
4.5 51.73 9.24
5 50.73 39. 22
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