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Rapid survey technology of farmland terrain based on RTK-GNSS
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Key Laboratory of Agricultural Information Acquisition Technology, Ministry of Agriculture/

College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China)

Abstract Surveying a farmland before leveling rapidly and accurately can provide solutions for land leveling projects. In
order to solve the problems of low accuracy and efficiency in the field measurement, a rapid survey method of farmland
terrain was proposed. Firstly,3D data of discrete points of boundary and internal were collected dynamically using RTK-
GNSS. Secondly.a digital elevation model was generated using the method of triangulation with linear interpolation.
Finally,the area was calculated with corrected track method, and the method of least squares was used to fit plane
equation to calculate the slope and other information. On this basis, an integrated collection terminal and a data
processing software were designed and then tested with American FieldLevel II system. The results showed that the
system worked stably with high positioning accuracy and efficiency. Compared with the results of FieldLevel I system,
the consolidated relative average error rate of the system was about 8. 19% . which could meet the need of terrain
surveying for precision field leveling.
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Fig. 2 Flowchart of data processing software
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Table 1 Frequency distribution of measurement error using three different positioning modes %
ENM AR Positioning modes AXE[—5,5] AYE[—5,5] AZE[—5,5] AR<5
GPS i 57 5 fof 96. 21 98. 38 79.71 89.67
Independent positioning using GPS
BDS 7 37 5 fir 95. 21 98. 63 57.71 87.88
Independent positioning using BDS
GPS+BDS B4 & fir 99. 29 99. 38 88. 29 97. 38
Joint positioning using GPS and BDS
HE:AR= /(AXD?+(AY)? . AR<CS /Rl 7242 5 mm [ .
Note: AR<C5 indicates that the measured point falls in a circle with 5 mm radius.
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Table 2 Farmland terrain information calculated by FieldLevel ]| system and own system

R WR/m ftoi/mt Bbgi/m WE/% PEE/m

Survey systems Area Cut Fill Slope Flatness
FieldLevel Il &4t FieldLevel [ system 2 000 34.0 28.4 0.390 6 0.062
A4 Own system 1958 31.4 26. 2 0.438 1 0.069
#48%} % 2 Absolute error —42 —2.6 —2.2 0.047 5 0. 007
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