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Regional Planning in GNSS-controlled Land Leveling
Based on Spatial Clustering Method

Niu Dongling' Li Xiao> Kang Xi’ Liu Gang'”
(1. Key Laboratory for Modern Precision Agriculture System Integration Research, Ministry of Education, Beijing 100083, China
2. Key Laboratory of Agricultural Information Acquisition Technology, Ministry of Agriculture, Beijing 100083, China)

Abstract; The land precision leveling technology could improve farmland micro-topography and
distribution uniformity of irrigation water and soil nutrients, save water and fertilizer and increase both
production and income. To improve the working efficiency of GNSS-controlled land leveling system,
a method of farmland regional planning based on spatial clustering was explored. Firstly, a topography
contour map was generated by using terrain rapid measurement method. Farmland altitude data was
obtained by the topography map. Secondly, the altitude data was divided into different categories by using
K-means clustering algorithm, and the data in the space was marked by each category. Thirdly, the
discrete marked data belonged to each category in the space was merged and error points were removed by
using density clustering algorithm. According to the principle of land leveling, regional division was
finished by adjusting the amount of digging earth and the size of the farmland area. Finally, farmland
experiments were carried out and the results showed that the proposed method could be used to guide the
driving well in the process of land leveling. The sum proportion of overload and empty load during the
time when the land was planning and navigation functions were working was no more than 5% , which was
better than the situation without these functions. The condition of farmland terrain under each region was
improved significantly after being leveled. The value of the standard deviation of altitude was less than
6 cm and it could meet the preliminary goal.
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Tab.1 Regional data comparison of No.1 farmland
bk HR/ RERER PRES mESM
m X m #/cm cm /%
A 40 x50 17.8 12.6 80. 829
. B 40 x50 19.2 10.3 81. 650
R4 C 60 x40 19.6 11.3 81.359
D 60 x 60 18.6 10.7 80. 485
A 50 x50 20. 8 13.5 76. 688
B 50 x50 19.2 12. 4 76. 188
R C 50 x50 18.3 11.2 77. 144
D 50 x50 17.5 9.4 80. 625
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Tab.2 Regional data comparison of No.2 farmland

Ifii L/ o= TR, S
Hh
m X m 72 /cm cm 3/ %
A 40 x55 17.8 10. 4 81.670
MR B 100 x45 19.3 11.2 81.437
C 60 x 55 19.4 11.9 80. 615
A 50 x50 21.6 13.5 76.213
B 50 x50 18.2 10. 4 82. 348
X b EH
C 50 x50 18.7 11.6 80. 768
D 50 x50 18.9 11.4 81.323
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Tab.3 Farmland terrain information before being leveled

e m/ mRER PEE/ mZES
m X m 2%/cm cm 5/ %
A 40 x50 17.8 12.6 80. 829
, B 40 x50 19.2 10.3 81. 650
maud C 60 x40 19.6 11.3 81.359
D 60 x 60 18.6 10.7 80. 485
A 50 x50 21.6 13.5 76.213
B 50 x50 18.2 10. 4 82.348
Rl C 50 x50 18.7 11.6 80. 768
D 50 x50 17.5 10. 6 82.537
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Tab.4 Farmland terrain information after being leveled

i e T/ RRFEEE CFEE/ EESM
m X m #/cm cm /%
A 40 x50 12. 4 4.6 92. 654
‘ B 40 x50 13.3 4.9 90. 089
R4 C 60 x40 14.0 5.1 89.236
D 60 x 60 13.2 4.6 92. 894
A 50 x50 15.4 6.0 87.063
B 50 x50 13.5 4.9 91. 640
L C 50 x50 13. 4 5.4 90. 572
D 50 x50 12.2 4.6 91.063
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Tab.5 Percentage of effective operating time
R A BRI 8] B 53 %8/ %
68. 879
72.354
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