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INTRODUCTION

The ability of robotic systems to perceive and interact with
complex 3D environments is essential for autonomous
manipulation tasks. This project investigates how point cloud
data can be processed in real time to detect objects and
generate feasible grasp poses. We integrate the Franka Emika
Panda robot with a perception-driven pipeline using ROS,
Gazebo, Movelt, and RealSense data to perform robust pick-
and-place operations in simulation.
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This project demonstrates an integrated vision-guided grasping system using 3D point
clouds in ROS. The pipeline successfully segmented objects, estimated feasible grasp
poses, and executed motion plans in simulation. Key challenges included frame
alignment and robust segmentation. Future work will focus on improving reliability,
adapting to dynamic scenes, and deploying on physical hardware.




