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Abstract

A field information acquisition instrument for positioning, rapid and simultaneous measurement of
soil moisture content and compaction was designed. Based on the measurement theory and the software
and hardware design of the instrument, the accuracy of measurement was analyzed. 30 soil samples were
taken from a tree nursery with the sampling interval of 5 m x5 m. The soil moisture content was measured
by the field information acquisition instrument and drying method, respectively. The correlation analysis
of the measurement values was carried out and the correlation coefficient is 0. 917 9. In the same way, 30
samplings of soil compaction in deeps of 10 ¢cm and 20 ¢m were measured by the field information
acquisition instrument and SC900 digital soil compactness instrument. The correlation analysis to the
measurement values of tow depths by both methods was carried out and the correlation coefficients were
0.826 7 and 0. 924 5, respectively. The test results showed that the measurement accuracy of acquisition
instrument for the soil moisture content and compaction in field satisfied the requirement of agriculture
production.
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Fig. 1  Structure diagram of the portable field

information collection instrument
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Fig.2 Measurement circuit schematic diagram

of soil moisture content
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Fig.3 Measurement circuit diagram of soil compaction
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Tab.1 Error analysis of soil moisture

content measurement %
LT ASCAS I 75 1Y
75 R ik BB 4R AXTIR2ZE
dks fokx KR
1 12.58 19.23 18.8 -0.43 2.24
2 13. 62 19. 48 19.4 -0.08 0.41
3 21.52 33.33 35.0 1.67 -5.01
4 14. 81 23.58 23.8 0.22 -0.93
5 14. 14 21.03 19.8 -1.23 5.85
6 17.09 25.03 22.2 -2.83 11.31
7 14. 14 20. 38 23.3 2.92 -14.33
8 20.76 30. 28 27.7 -2.58 8.52
9 18.27 25.68 26.5 0. 82 -3.19
10 20.23 28. 18 28.7 0.52 -1.85
11 24.42 34.33 34.2 -0.13 0.38
12 20. 38 29.98 28.7 -1.28 4.27
13 22.96 32.23 31.4 -0.83 2.58
14 19.18 28. 63 27.2 -1.43 4.99
15 24.22 34.08 32.0 -2.08 6. 10
16 17.77 24.33 22.0 -2.33 9.58
17 19. 64 26. 83 27.9 1.07 -3.99
18 16. 84 24.63 22.2 -2.43 9.87
19 14. 67 20. 38 20. 8 0.42 -2.06
20 14.97 21.03 20.9 -0.13 0. 62
21 17.31 23.83 25.1 1.27 -5.33
22 21.15 29.18 31.6 2.42 -8.29
23 13. 06 18.38 20.2 1.82 -9.90
24 18.76 27.48 24.5 -2.98 10. 84
25 13.28 18. 63 20. 1 1.47 -7.89
26 20. 09 26.73 25.2 -1.53 5.72
27 18. 10 25.93 23.8 -2.13 8.21
28 17.00 25.03 26.6 1.57 -6.27
29 25.34 34.63 34.5 -0.13 0.38
30 16. 11 22.78 20. 8 1.98 8. 69

2.2 FERIENE
2.2.1  AS[a) H He A g R SR Y
2009 429 H 30 H, 7EA K 7 i 5 H N 18 4%
T3 Yl H A LR S A SE L, B e
Y L FED A ET — H BEHh B AT — AR R
YR, R TTC . K5 H RN 3% M 76 35 A 28 8k 1
i, H S ) BEVE R ) R, RIS . RAT A
il B A A SR AR, LA A B FH SR AR 30 S SRAE ROR
I i 45 F B R AR 2 B IR S B D) A i R 2R
SO £ A 48 R SR Y BT RRAE, DU s A5 R AN Sk 2 P
No GEIHFREMEINER 3 FR .
2.2.2 5 SCO00 A%y~ =X 4 48 I S 3 (1% ) 2 ML A
R T R 2R ARSI i - 1 R SR Y AT RE



78 ok HLOB ¥ R

2010 4

x2 LTHEEXENER

Tab.2 Measurement values of soil compaction kg

hHR Y NS
B KEM i I KEMH i
1 33.8  20.1 21.7 16 244 11.7 11.7

2 23.8 22.8 20.5 17 28.9 14.7 11.6
3 28.0 15.1 18.9 18 21.5 15.9 15.7
4 26.7 18. 4 16. 1 19 34.0 17.6 13.5
5 34.4 13.8 16.7 20 28.9 12.0  12.9
6 25.6  20.1 19.6 21 28.9 14.0 13.0
7 24.1 18.1 18.0 22 21.4 12.0  12.5
8 28.9 15.3 15.3 23 25.3 13.9 12.5
9 30. 6 18.3 13.2 24 29.0 18. 1 19.5
10 21.0 15.0 14.9 25 27.9 13.0  20.6
11 27.5 11.2 15.5 26 27.5 13.1 16. 4
12 31.8 15.8 15.1 27 29.7 15.0 13.7
13 26. 1 17.5 17.8 28 33.2 13. 4 13.6
14 25.8 15.2 11.5 29 29.0 13.7 12.8

15 22.0 13.7 16.2 30 35.7 19.0 19. 4

*3 ITERISENEEMNSZITSFT
Tab.3 Statistical analysis of soil compaction

measurement values

- GEH R AE(E
Wik _ o
e RARM wm/AME BE bRz AR
/kg /kg /kg /kg B/ %
] 35.7 21.0 27.8467 3.9407 16.0646 14.15
KEH 22.8 11.5 15.5833 2.8020 8.1221 17.98
S 21.7 11.5 15.6800 2.9630 9.0823 18.90
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