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Automatic Navigation Path Planning Method for Land Leveling Based on GNSS
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Abstract; In order to improve the efficiency of GNSS ( global navigation satellite system) controlled land
leveling system, the feasibility of automatic GNSS-controlled land leveling system was discussed. A path
planning algorithm for automatic GNSS-controlled land leveling system was proposed. Firstly the hardware
design on early foundation was improved and the tension acquisition module was designed as well as
correcting it, which provided data for later path planning. In this method, the global path planning and
local real-time path planning were combined to forklift-load or full load the shortest and the longest effective
operation of the optimal evaluation, integration and density mean K-means clustering farmland grid; then
according to the design of low forklift excavation high filling method and local search strategy to give ground
path global planning and the actual work was carried out in accordance with local adjustment and planning
tension sensor. Farmland automatic navigation ground experiment showed that the maximum elevation
difference after the plane leveling went down from 22. 8 ¢cm to 2. 7 cm and the height standard deviation of
elevation dropped from 12.6 cm to 1.5 cm; the cumulative percentage, of which the accuracy errors were
less than 5 cm, was increased from 81% to 97% after the land leveling. This method can achieve better
route planning and efficient working of tractors. The full loaded rate and unloaded rate of forklift, the sum
of which was about 20% , were less than those of the other methods, increasing the effective working time
and providing technical support for automatic GNSS-controlled land leveling system.
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Tab.1 Terrain data before leveling

P WA RREEE, PEE/S SomEE
ERes m’ cm cm G35/ %
A 50 x50 22.8 12.6 81.175
B 50 x50 19.3 10.9 82. 824
C 50 x50 23.2 13.2 78. 364
D 50 x50 21.5 11.6 80. 396
F2 FEREZRAHE
Tab.2 Terrain data after leveling
Hhi HR/ B R, PR/ 5cm 2
Y5 m? cm cm I3/ %
A 50 x50 2.7 1.5 97.730
B 50 x50 3.1 2.4 96. 244
C 50 x50 5.4 4.1 88. 439
D 50 x50 3.3 2.2 92.227

x3 TEIEPTFERTEVEE
Tab.3 Contrast of load monitoring data

B82S 2 1 L1 s = g L = i L e = i TS S TR (N A b

i min L/ % min tb/%  [ElLE m/ %
A 11 9.2 15 12.5 78.330
B 32 26.7 13 10. 8 62. 544
C 47 39.2 27 22.5 38.339
D 41 34.2 21 17.5 48.427
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