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[Abstract] Addressing the significant operational errors and high labor costs associated with traditional manual
operation of agricultural machinery, this study proposes an intelligent agricultural machinery automation control
system. The system comprises a positioning sensing unit, a main control unit, and an actuator, featuring modular
hardware and software development with an improved PID control strategy to enhance path—tracking accuracy.
Field tests demonstrated that the system effectively controls lateral deviations during linear operations within
acceptable agronomic limits, enabling autonomous navigation, automatic tool adjustment, and emergency
obstacle avoidance. With stable performance, the system significantly reduces reliance on human intervention

while improving field operation quality and efficiency, providing a viable solution for the development of

unmanned agricultural equipment.
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