AEEEANTEEE -5 06% - F02H) - 2025 £ 03 A DOI: https://doi.org/10.12345/bdai.v6i2.24592

Design of Robotic Arm Garbage Picking and Classification
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Abstract

In this study, an intelligent garbage sorting robot based on machine vision was designed and implemented to improve the automation
level of garbage sorting and reduce the cost of manual cleaning. The system uses Raspberry Pi 4B as the main control unit, combined
with computer vision, deep learning, robotic arm operation and path planning algorithms to realize autonomous detection, accurate
pick-up and classification of garbage. The robot collects environmental images through the camera, and uses the YOLOvVS5 object
detection model to identify garbage categories and calculate their location coordinates. The motion control part is based on ROS
for path planning and obstacle avoidance, ensuring that the robot can autonomously navigate to the location of the garbage. The
robotic arm adopts a 6-DOF servo structure, and with Movelt! The motion planning module completes garbage picking and sorting
delivery. This system can replace manual garbage cleaning in parks, closed roads, industrial sites and other environments, improve
the intelligent level of garbage classification, and provide technical support for smart sanitation and sustainable development.
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