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Abstract; Aiming at the problems of complicated operation of traditional soil sample collection, high
labor intensity, low collection accuracy and lack of information management, a vehicle-mounted
intelligent soil sampling system was designed. The system was installed on an unmanned sampling vehicle
and included an automatic soil sample collection device and an electrical control system. The key working
parameters of each mechanism and control hardware were determined, and the entire working process of
the system was analyzed: the electrical control system was controlled by a motion controller. The soil
sample automatic collection device collected soil samples in different depth ranges and collected them
according to geographic location information. The geographic information of longitude and latitude and
sampling depth of the target sampling point calculated by the GPS system were written into the electronic
tag at the bottom of the soil sampling cylinder through the RFID reader. Through performance tests, it
was shown that the designed vehicle-mounted intelligent soil sampling system worked stably and reliably
with the unmanned sampling vehicle. It can automatically layer samples of soil in any depth range of 0 ~
200 mm in the agricultural layer with high efficiency and high accuracy, full-process automation and
classified management according to location information, which satisfied the need for intelligent and high-
quality soil sample collection.
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Fig.2  Sketch of automatic soil sample collection device
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Tab.1 Field experiment performance results

(19)

LRWE/ ORHE RHEME R LR

T am A/ RE/% Filk/e R%E/%
1 0 ~50 23.92 1.36 106. 40 1.54
2 0 ~50 24.09 2.08 103.92 3.83
3 0 ~50 23. 84 1.02 105. 19 2.66
4 50 ~100 28.55 3.44 103. 46 4.26
5 50 ~100 27.94 1.23 105.70 2.18
6 50 ~ 100 28.32 2.61 104. 03 3.27
7 100 ~ 150 32.61 3.20 105. 15 2.69
8 100 ~ 150 32.29 2.29 103. 18 4.52
9 100 ~ 150 32.57 3.07 103. 89 3.86
10 150 ~200 36. 66 2.98 101. 26 6.29
11 150 ~ 200 36.53 3.08 103. 52 4.20
12 150 ~ 200 36. 89 2.85 104. 62 3.48
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Tab.2 Coordinate information collection test results

e TR RE/ PEBCR A ALARME (RS E ) / AR N AR BRI (BB H ) / A AT R 25/
mm ), () ), () cm
1 0~50 (125. 420 048 33 ,44. 032 611 54) (125. 420 048 65 ,44. 032 610 92) 8
2 0~50 (125. 420 045 16 ,44. 032 660 25) (125. 420 044 83 ,44. 032 610 59) 6
3 0~50 (125. 420 042 88 ,44. 032 743 52) (125. 420 043 43 ,44. 032 743 95) 6
4 50 ~ 100 (125. 420 039 53 ,44. 032 830 77) (125. 420 039 94 ,44. 032 831 26) 4
5 50 ~ 100 (125. 420 036 13 ,44. 032 969 81) (125. 420 035 74 ,44. 032 970 32) 7
6 50 ~ 100 (125. 420 279 17 ,44. 032 989 50) (125. 420 279 82 ,44. 032 989 01) 8
7 100 ~ 150 (125. 420 298 94 ,44. 032 910 64) (125. 420 298 29 ,44. 032 911 21) 9
8 100 ~ 150 (125. 420 302 75 ,44. 032 847 82) (125. 420 303 28 ,44. 032 848 35) 8
9 100 ~ 150 (125. 420 308 30,44. 032 819 57) (125.420 308 91 ,44. 032 819 87) 6
10 150 ~ 200 (125. 420 319 54 ,44. 032 748 97) (125. 420 318 98 ,44. 032 748 74) 5
11 150 ~200 (125. 420 334 49 44. 032 655 68) (125. 420 334 01 ,44. 032 656 21) 7
12 150 ~200 (125.420 348 37 ,44. 032 591 21) (125. 420 348 95 ,44. 032 590 73) 7
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