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Table 3 Experimental result
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/mm /mm Yi/g
1 340 100 40 309 69 49.14
2 340 90 60 302 62 51.13
3 340 110 60 321 71 54.09
4 340 100 80 329 68 56.36
5 360 90 40 329 79 56.89
6 360 90 80 346 78 58.97
7 360 110 40 336 75 62.45
8 360 100 60 342 79 61.05
9 360 110 80 338 76 63.14
10 360 100 60 345 81 68.01
11 360 100 60 339 78 65.01
12 360 100 60 350 76 62.64
13 360 100 60 348 78 67.12
14 380 100 40 359 91 76.34
15 380 90 60 364 94 71.39
16 380 110 60 366 95 72.46
17 380 100 80 382 89 78.46
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Table 4  Soil analysis of variance

- YEBE Y, /mm ¥R Y, /mm A3t TG Y,/mm
o FOrRL AME FE P FHEFM AME FE P i TR AME FE P
Model 9383.75 14 28.5400  <0.0001  3151.8500 14 19.9100 < 0.0001  6385.1800 14 33.9100  <0.0001
A 8164.08 1 347.6200 < 0.0001 19253300 1 170.2900  <0.0001  2043.6300 1 151.9400  <0.0001
B 80.08 1 3.4100 0.0861 4.0800 1 0.3612 0.5575 47.5600 1 3.5400 0.0810
c 574.08 1 24.4400 0.0002 8.3300 1 0.7371 0.4051 33.7300 1 2.5100 0.1356
AB 72.25 1 3.0800 0.1013 6.2500 1 0.5528 0.4695 0.8930 1 0.0664 0.8004
AC 2.25 1 0.0958 0.7615 0.2500 1 0.0221 0.8839 6.5000 1 0.4834 0.4982
BC 56.25 1 2.4000 0.1440 1.0000 1 0.0884 0.7705 0.4830 1 0.0359 0.8524
A2 18.56 1 0.7904 0.3890 724300 1 6.4100 0.0240 3.8400 1 0.2853 0.6017
B? 142.78 1 6.0800 0.0272 0.5207 1 0.0461 0.8332 322500 1 2.4000 0.1438
c? 3.10 1 0.1321 0.7217 23.6200 1 2.0900 0.1703 21.8600 1 1.6300 0.2231
52 328.80 14 158.2800 14 188.3000 14
JA 250.00 10 1.2700 0.4414 145.0800 10 4.4000 0.0832 153.8500 10 1.7900 0.3028
SN 9712.55 28 3310.1400 28 6573.4800 28
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Fig.13  Influence of interaction of influencing factors on soil width
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Fig.15 Effect of interaction of influencing factors on soil cover of true leaf of leek
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Design and Experiment of Leek Planting Machine

Yang Jie*", Liao Min*", Zhang Qiang™", Zhang Yu*"

(a. Institute of Modern Agricultural Equipment; b. School of Mechanical Engineering, Xihua University, Chengdu

610039, China)

Abstract; According to the needs of agriculture, leek into the dynamic growth period to carry out 2—3 times of soil culti-

vation work , leek false stem growing high, soil cultivation height is also increasing, aiming at the existing domestic and

foreign soil cultivation machine is easy to damage the stems and leaves of leek, supporting the seedling is difficult, is not

suitable for the leek multiple soil cultivation problem, designed a leek soil cultivation machine, after the supporting seed-

ling device, the theoretical research of the soil cultivation knife, The working parameters were determined, the discrete
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element method was used to simulate the soil raising process of leek, and the effects of the operating parameters of the
soil raising device on the axial velocity of soil particles and the number of particles on the ridge were analyzed.Data pro-
cessing software was used to analyze the field test results, and the optimal combination parameters were obtained , that is,
the tool speed was 370r/min, the inner retaining plate expansion Angle was 93°, the outer retaining plate expansion An-
gle was 68°, the soil width was 365mm, the soil thickness was 94mm, and the soil cover amount of leek true leaf was
12g.

Key words: leek; soil cultivator; seedling support; discrete element
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Sliding Mode Control for Path Tracking of Rice Transplanter
Based on Disturbance Observer

Li Jinyang, Xiong Hongjiang, Zhou Maile

(Key Laboratory of Modern Agriculture Equipment and Techenology, Ministry of Education, Jiangsu University, Zhen-
jiang 212013, China)

Abstract; A sliding mode control method for rice transplanter path tracking based on interference observer is proposed to
address the problems that the vehicle is prone to slip under unknown external disturbance during transplanter operation
due to complex farmland environment and spatial variability, thus affecting the path tracking effect and long path tracking
convergence time. Firstly, an extended kinematic model including slip is established, based on which the composite dis-
turbances in lateral and heading directions are introduced, and a nonlinear disturbance observer is designed to accurately
observe the disturbances and reduce the jitter of the sliding mode control. In order to avoid the singularity phenomenon
and improve the convergence speed, a controller designed with fast non—singular terminal sliding mode surface and varia-
ble exponential power convergence law is proposed to weaken the disturbance. A comparative simulation of the
interference —free model is established on the MATLAB software platform. Compared with the fast power convergence law,
the variable exponential power convergence law selected in this paper is faster, and compared with the fast terminal
sliding mode, the fast non-singular terminal sliding mode has better dynamic performance ; the simulation results show
that the nonlinear interference observer can accurately observe the composite interference; compared with the sliding
mode controller without interference observer, this paper Compared with the sliding mode controller without interference
observer, this paper can converge quickly and effectively, weaken the interference and reduce the jitter. In the actual
paddy field operation test with the speed of 0.8 m/s, the average absolute deviation of the overall linear path tracking is
2.50 cm and the root mean square is 2.90 ¢cm, and the overall deviation value is small, which can effectively improve the
stability and speed of the control system and meet the path tracking accuracy.

Key words: rice transplanter; path tracking; disturbance observer; fast non—singular terminal sliding mode; variable

exponential power convergence law
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