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Abstract: Banana picking is a time-consuming and laborious process. In order to achieve automated banana picking, firstly,
an intelligent banana picking device was designed, which mainly includes a fork shear lifting mechanism, a 3-RPS parallel mechanism,
and an XY linear moving mechanism. By controlling the motion changes of these three mechanisms, the end effector mechanism it is
equipped with meets the spatial randomness requirements of the banana handle; Then, build a binocular camera visual recognition
system, use YOLOVS5 algorithm to identify the banana stem, and select the center position of the detection box as the picking point;
Next, reverse the pose of the 3-RPS parallel mechanism based on the picking point position, drive the cutting mechanism to position
the banana stem, and complete the automatic picking of the banana string; Finally, a prototype of an intelligent banana picking device
was developed and picking experiments were conducted. The experimental results show that the absolute position error of the intelligent
banana picking device is less than 8.66 mm, and the relative position error is less than 0.85%; y The angle error is less than 1.10° ,
The angle error is less than 1.25° , meeting the positioning requirements for banana picking.

Keywords: machine vision; YOLOv5; banana picking; 3-RPS parallel mechanism; banana stem recognition
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