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Abstract

In order to improve the performance of the path tracking control system of the automatic naviga-
tion transplanter, a control method based on the fuzzy PID algorithm to adjust the steering angle
of the front wheel of the transplanter is proposed. Firstly, the kinematic model of the controlled
object is established, and the fuzzy PID control algorithm is designed according to the kinematic
model. Secondly, Matlab is used to simulate the path tracking control system. The results show
that the performance of the fuzzy PID control method is better than the traditional PID control
method, which can effectively reduce the overshoot of the system and the time to reach the steady
state. Finally, the dynamic test is carried out to verify that under the traditional PID control me-
thod, the maximum path tracking error is 3.8 and 6.5 cm, and the average path tracking error is
2.47 and 3.67 cm when the car chassis is running at the speed of 0.35 and 0.85 m/s; under the
fuzzy PID control method, the maximum path tracking error is 2.1 and 4.8cm, and the average
path tracking error is 1.57 and 2.7 cm when the car chassis is running at the speed of 0.35 and
0.85m/s. The experiment shows that the performance of fuzzy PID control is better than that of
traditional PID algorithm, and it is more suitable for path tracking control of transplanter.
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Figure 1. Path tracking control principle
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Figure 2. Kinematic model of transplanter
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Table 1. Adjustment rules of critical scale method parameters
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Figure 3. Structure of fuzzy PID system
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Table 2. K, fuzzy control rules
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NM PB PB PM PS PS Z0 NS
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PM PS Z0 NS NM NM NM NB
PB Z0 PS NM NM NM NB NB
Table 3. K; fuzzy control rules
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PM Z0 Z0 PS PS PM PB PB
PB Z0 PS PS PM PM PB PB
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Table 4. K4 fuzzy control rules
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Figure 8. AK, output surface
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Figure 9. Simulation response curve of control system
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Figure 10. Error statistics under PID control method
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Figure 11. Error statistics under Fuzzy PI1D control method
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