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4-Wheel Independent-Driven Weeding Robot with Adjustable Tread
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Abstract

To automate labor-intensive and repetitive weeding tasks using robots, our consortium is currently developing a 4-wheel
independent-driven type weeding robot. It is equipped with a Cartesian manipulator integrating a laser beam irradiating
module or a module capable of precision spraying of liquid herbicides for weed removal. In agricultural fields where
various crops are cultivated, there is a need for a 4-wheel independent-driven mobile platform with adjustable tread,
suitable for fields with varying ridges and furrows and requiring efficient navigation in narrow-field areas. We propose a
4-wheel independent-driven mobile manipulator with an arm frame supporting adjustable tread. The proposed tread
adjustment system allows enabling an overall tread adjustment range of 900mm to 1500mm. For control purposes, we
derive a kinematic system model for a swerve drive system that adopted adjustable tread and for synchronization of the
angular velocity of the arm link and the wheel's rotation speed to reduce the load in adjusting the thread. We present the
autonomous navigation accuracy of the weeding mobile manipulator with the arm frame. The results include the accuracy
track width of thread adjustment control and show the effect of reducing load through synchronization of arm frame
angular velocity and wheel angular velocity in thread adjustment. In future work, we plan to integrate visual perception
systems for real-time autonomous path generation based on field recognition. Additionally, we aim to integrate a
manipulator system equipped with a laser module or herbicide spraying module, along with weed recognition systems, to
perform robotic weeding tasks in field environments.
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