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Simulation of Walking Control System of Linear Moving Irrigation
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Abstract A large scale linear—moving irrigation system is more efficient with less water, but the traditional trial and error involves much
waste of water, material and human resource. To avoid this problem, the virtual reality technology is used to simulate the control and drive
system. Three —dimensional models of the irrigation system are built according to their scale with Pro/Engineer, and three—dimensional
scenes of farmland are established with Multigen Creator software. The mechanical model of the irrigation system is built according to the
principles of ground vehicle dynamics. Visual C++ 6.0 and Multigen Vega are used to program an application, which loads the three —
dimensional models of the irrigation system into the scenes of farmland. Then the control system and the drive system are simulated to
monitor in real—time and to optimize the system parameters. The simulation results and tests show that the system can reflect the large—

scale irrigation effectively, and optimize the control parameters through simulation, with the error of angle less than 0.04°.

Keywords linear move irrigation; parallel systems theory; walking control system; human—computer interaction; virtual reality
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Fig. 1 Varible rate irrigation control system of large
scale irrigator
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Fig. 2 3D models of linear moving irrigation
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Fig. 3 Process of linear moving irrigation
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Table 1 Coordinate system in virtual scene
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Table 2 Data of angle sensors and motors of the large scale irrigator
1(°) /Hz

01 02 03 13 12 11 01 02 03 04 14 13 12 11 /m
1 0 0 -0.04 004 -002 o0 8.85 8.3l 7.63 7.32 6.54 7.37 8.19 7.61 622
2 0 -0.02 -0.04 0.02 0 0 7.18 718 7.6 7.1 6.89 74 6.68 6.54 626
3 0 0 -0.04 0.02 002 0 8.08 78 7.56 6.99 6.78 744 6.34 6.1 625
4 0 0 -0.04 O 0 0 8.02 7.86 7.68 7.28 7.09 7.32 6.44 6.16 632
5 -0.02 -0.02 -0.04 0.02 0.02 0 7.2 7.28 7.62 6.77 6.66 7.39 5.71 4.72 634
6 0 0 -0.02 0 0 0 8.81 8.43 7.67 7.43 7.08 7.33 6.85 6.67 637
7 0 0 -0.04 0.02 002 0 859 8.3 1.77 7.25 6.66 7.23 5.63 4.65 643
8 0 -0.02 -0.02 0.02 0 0 792  7.64 7.7 7.4 6.58 7.3 6.84 6.14 643
9 0 -0.02 -0.02 0.02 0 -0.02 742 742 7.64 7.42 6.99 7.36 7.26 7.92 651
10 0 0 -0.02 0 002 0 857 781 7.57 7.32 7.14 743 6.35 5.53 653
11 -0.02 -0.02 -0.02 0.02 002 0 6.72 7.1 7.6 7.23 6.83 74 6.36 6.34 655
12 0 0 -0.02 0 0 -0.02 899 8.29 7.73 7.63 7.12 7.35 713 7.29 658
13 -0.02 0 -0.04 0 002 0 7.84 79 7.48 7.01 731 7.57 6.51 5.81 661
14 0.04 -0.02 -0.02 0.02 0 0.04 8.41 8.05 6.99 6.2 6.81 7.36 5.85 5.09 668
15 -0.02 -0.02 -0.02 0 -0.04 -0.04 6.55 7.01 7.31 6.66 9.18 8.5 9.6 119 670
16 0 0 0 0.06 0 -0.02 722 7.64 7.2 523 1159 6.95 6.59 6.71 672
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