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Using Vision-Based Perception

Project Characteristics

The project aims to automate pick-and-place operations using robotic systems in both simulated and real-world Modeling: T mm
environments. The robots are equipped with perception sensors, including LIDAR and RGB-D, enabling Mathematics: I |
environment scanning and object perception. Students will develop a complete perception-to-execution pipeline, Programming: NN |
covering dataset creation, data preprocessing, object detection, and pose estimation. The resulting perception Science: L

models will be integrated into the Robot Operating System (ROS) to enable autonomous task execution.

Task

1. Review relevant literature on computer vision and perception for robotic manipulation

Get familiar with the simulation environment and sensor setup (LIDAR and RGB-D)

Design and create a dataset of diverse objects | '

Perform data preprocessing and train object detection models

Extend perception models to object pose estimation and task sequence generation

Integrate perception outputs with ROS for robotic pick-and-place execution y
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Implement on the real robotic systems
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