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Development of the Intra-row Weeding Robot with a Pull-out Mechanism
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Abstract

In field crop farming, weed control is a critical task that significantly impacts the yield and quality of
crops. However, it also places a heavy burden on farmers. Particularly in herbal and organic farming, the
use of herbicides is strictly limited, necessitating manual weeding between plants (Intra-row). Given the
recent significant decline in the agricultural workforce in Japan, the mechanization and automation of
intra-row weeding are pressing 1ssues. In this study, we developed a small intra-row weeding robot. The
robot captures images of the field using a camera mounted on its body and distinguishes between weeds
and crops by applying deep learning to these images. The robot then removes the intra-row weeds using
a manipulator. We utilized Mask R-CNN for deep learning and optimized the binarization threshold to
enhance the accuracy of crop and weed identification. The end of the weeding manipulator is equipped
with a pair of belt-type grippers, which rotate in opposite directions to pinch and pull out the weeds. To
verify the robot’ s performance, we conducted an indoor weeding experiment using simulated ridges. It
was confirmed that the robot can move along the ridge while recognizing crops and stopping to weed when

weeds are detected.
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