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Design and Motion Control Experimental of Lawn Maintenance Robot

WANG Ziyun, LI Wenbin® , XU Daochun, BAI Xiaopeng, GUO Peng
(School of Technology, Beijing Forestry University, Beijing 100083, China)

Abstract: In order to enhance the comprehensive and intelligent level of lawn maintenance work in small and complex urban envi-
ronments, a lawn maintenance robot was proposed in this paper. The overall control system and platform structure were designed, with
a modular approach employed to implement lawn maintenance functionalities. The platform was equipped with a four—wheel chassis uti-
lizing a differential—drive mechanism, thereby providing superior maneuverability. To achieve precise control of the robot platform and
ensure it adhere to the designated instructions, based on the kinematic analysis of the motion model, an incremental PID control algo-
rithm was used to realize the speed closed—loop control. Straight—line and rotational angle tests were conducted on the robot platform,
revealing that under a velocity closed—loop control system, the robot maintained an average vertical and horizontal error of less than
3 cm while traveling 3 meters at a speed of 0.5 m/s. At a rotational speed of 0.5 rad/s, the robot exhibited an average error of less
than 2° when rotating at angles of 45°, 90°, and 180°, confirming the feasibility of the incremental PID control algorithm. Based on
the test results, specific operational parameters for the lawn maintenance robot were selected, providing technical support for the subse-
quent realization of fully automated lawn maintenance tasks.
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Fig. 1 Overall control system design of lawn maintenance robot
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Fig. 2 Structure diagram of lawn maintenance robot
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Fig. 3 Physical of lawn maintenance robot
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Fig. 4 Two—wheel differential chassis motion model
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Fig. 5 Flow chart of PID control system
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Tab. 1 Results of straight line travel for different distances
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Fig. 6 Results of straightforward movement for

different distances
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Tab. 2 Results of straight line travel for different speeds
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for different speeds
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Tab. 3 Results of rotation angle for different angles
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