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Motion Control and Precision Enhancement of Agricultural Irrigation Robots
Tang Ju
(Jiangsu Huishan Secondary Vocational College, Wuxi 214100, Jiangsu, China)
Abstract: The improvement of motion control precision in agricultural irrigation robots is a key technology for achieving precision
agriculture. By constructing a multi-sensor fusion positioning control system and an improved PID motion control algorithm, com-
bined with path planning optimization and dynamic error compensation mechanisms, the robot's operational performance has been
significantly enhanced. The Extended Kalman Filter algorithm realizes the fusion of multi-source information from GPS and IMU,
while the adaptive PID controller improves system response characteristics. Experimental results showed that positioning accuracy

improved from £15.2 cm to £3.1 cm, trajectory tracking accuracy reached +2.5 cm, irrigation uniformity coefficient reached 92.5%,

and system stability index reached 0.91.
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Fig.1 System architecture diagram of agricultural irrigation robot
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Fig.2 Schematic diagram of the trajectory tracking control system

based on four-wheel independent drive
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Tab.1 Comparison of the improvement effect

on motion control accuracy
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