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Development of Automatic Steering Control System
Based on Dongfanghong Tractor
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South China Agricultural University, Guangzhou 510642, China)

Abstract

Automatic steering control plays an important part in an automatic navigation system. A
Dongfanghong — X804 tractor is used as a platform and an electro-hydraulic proportional valve is added
to the original manually operated steering system. The original circuit of the tractor is improved. An
electronic control unit is designed to control the valve, which is composed of a microcomputer
(C8051F040), an angle sensor (KMA199), and a CAN bus network. A SD card data storage system
is realized for real-time storing experimental data. The experimental results show that the largest and
the average signal tracking errors are 1.1° and 0.5°, respectively, and the average delay is 0.2 s. The
automatic steering system has good response and can meets the performance requirements.
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Fig.1 Block diagram of the automatic steering control system
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Fig.2 Steering structure of Dongfanghong — X804
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Fig.3 Block diagram of the CAN bus based steering control unit circuit
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Fig.5 Sine signal tracking and error
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Fig.6 Square signal tracking and error
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