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Joint Control Method of Speed and Heading of Navigation Tractor
Based on Optimal Control

Han Keli Xie Bin
(College of Engineering, China Agricultural University, Beijing 100083, China)

Zhu Zhongxiang Mao Enrong Song Zhenghe Li Mingsheng

Abstract; The two-parameter optimal control method based on the speed and steering angle was designed
with the optimal control theory. The automatic transmission system and the automatic steering system were
developed for the automatic navigation tractor on the purpose of improving the work efficiency and the
work quality. The straight path tracking controller and the turnrow turning path tracking controller were
designed and simulated by the harrowing operation with the Matlab. The field test was carried out to
validate the designed controller, and the results indicated that the control accuracy of the lateral deviation

and the orientation deviation were less than 0. 12 m and 1. 1°, respectively. The speed control accuracy

was less than 0. 2 m/s.
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Fig.1 Schematic diagram of automatic adjusting
mechanism of throttle
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Fig.2  Working principle diagram of automatic
steering system
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Fig.4 Schematic diagram of two-parameter optimal control
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Fig.5 Coordinate system of automatic navigation system
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Fig.6 State response curve of turnrow turning path tracker
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