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Control Method for Navigation Based on Kinetic Characteristic
of Agricultural Machinery

BAI Xiaoping'> MENG Peng'®  WANG Zhuo'®> SHI Jia'?
(1. Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China
2. Liaoning Provincial Key Laboratory of Agricultural Equipment Intelligent Technology, Shenyang 110016, China
3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; The accuracy of the kinematics model of agricultural machinery affects the accuracy and
stability of navigation control. In order to improve the accuracy of the path tracking controller of
agricultural machinery, a design method of navigation controller based on the motion characteristics of
agricultural machinery was proposed. The method was mainly an improvement of the traditional two-
wheeled vehicle kinematics modeling method. Aiming at the shortcomings of the small-angle
approximation replacement (the direction angle was equal to yaw angle) of the traditional two-wheeled
vehicle model, the method of adding the slip angle was used to optimize the kinematics modeling process
of agricultural machinery. The same control method ( state feedback control) and different kinematics
models were used to design controllers for control experiments. When tracking a straight path, the slip
angle had little effect on the model accuracy, and the introduction of slip angle can affect the tracking
accuracy of agricultural machinery to a certain extent. When tracking a curved path, the slip angle had a
great impact on the change of the direction angle, which can greatly affect the path tracking accuracy.
Using a tractor equipped with automatic navigation equipment as an experimental platform for field
experiments. The experimental results showed that the maximum lateral error of straight driving was
0.045 4 m, the absolute average error was 0. 014 9 m and the standard deviation was 0. 011 9 m. The
maximum lateral error of curve driving was 0. 161 3 m, the absolute average error was 0. 068 8 m and the

standard deviation was 0. 043 4 m. The data showed that the path tracking controller designed based on

WA H I 202011 —11 &M H . 2021 —02 -28
ESWE: ) I3 K kR £ Js 45 H (AA17202013)
EER N AL (1986—) 05 RIATSE R, 1, 2GRV HLHS AT HI BT 5, E-mail : baixiaopin@ sia. cn



22 £~k

IR

2021 4

the proposed kinematics model optimization method can improve the linear path tracking to a certain

extent, and can greatly improve the curve tracking accuracy.

Key words: agricultural machinery; controller; kinematic model; navigation; slip angle; path tracking
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