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System Design and Experiment of Electric Driven Weeding Robot

Li Nan Chen Ziwen Zhu Chengbing Zhang Chunlong Sun Zhe Li Wei
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract; With the increase of demand for organic vegetable, automated mechanical weeding machines
are more and more in need. According to the working condition and requirement of weeding operation for
transplanted vegetable crops, an electric driven weeding robot system was developed and tested. Carried
by a middle or low-horsepower tractor, the weeding robot could efficiently remove inter and intra-row
weeds. The system was equipped with a machine vision system, which acquired and processed field
images in real time to recognize crops and obtain their locations. Four electric motors were used to drive
three crescent weeding blades and the steering mechanism to avoid crops and follow crop rows. The
system had two microcontrollers to control weeding blades and the steering mechanism separately. The
controllers fused blade-crop distance, phase position of motors and forward speed of robot, to accurately
guide the weeding blades avoiding crops and tracking the rows. To evaluate the working performance of
weeding robot, tests were conducted on concrete road surface and in field respectively. Results of the
tests indicated that the robot could remove 90% weeds while the crop damage rate was less than 10% ,
when the speed was under 1.5 km/h and plant spacing was above 0.35 m. Compared with hydraulic
driven weeding machine, it had lower energy consumption, less pollution and better servo property.

Key words: electric driven weeding robot; machine vision; servo control; experiment
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Fig.1 Electric driven weeding robot
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Fig.2  Structure of electric driven weeding robot
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Fig.4  Structure of weeding blade unit
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Fig.5 Operating principle of electric driven weeding robot
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Fig. 6  Illustration of vision system
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Fig.7 Flow chart of crop detection algorithm
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Fig.9  Principle of servo control
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