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LLM-alapú feladat ütemezési metódus mobil robottal történő anyagmozgatáshoz továbbfejlesztett SLAM módszerrel

Kulcsszavak: Autonóm Mobil Robot, LLM, Mozgásvezérlés, NLP, Navigáció, Objektum Felismerés, RRT*, ROS, SLAM
The work focuses on developing an intelligent mobile robot system that integrates NLP and a novel SLAM method to implement multi-station Pick-and-Place and robot navigation tasks in industrial applications.
User requirements are initially obtained with precision through interaction with an LLM. Meanwhile, leveraging new technologies, a top-mounted camera captures real-time maps, optimizing the algorithm through color-based object detection and YOLO11-based object detection. This approach replaces traditional LiDAR-based SLAM, enabling more efficient extraction of detailed map information and creation of occupancy maps.The data is transmitted via RESTful API, websocket, and ROSBridge to support robot navigation. Using the Occupancy Map generated by novel map generation technique, the robot completes path planning and Pick-and-Place tasks with optimal paths, high efficiency in complex environments, and effective obstacle avoidance. After the tasks are completed, the system uses multi-layer communication techniques to relay task status back to the server, where the LLM provides user-friendly feedback to the user.
By integrating NLP, an innovative SLAM method, and efficient communication mechanisms, the work enables efficient map acquisition, and the occupancy maps generated by the new technology support intelligent navigation and material delivery, providing a reliable and precise solution for multi-station industrial workflows.
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