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Abstract
Nowadays, home service robots have become a research hot-spot in the field of
robotics, and delivering small objects is one of the most important research tasks
of home service robots. Grasping is an essential component of robotic manipulation
focusing on obtaining complete control over the motion of an object. The grasping
task is divided into object detection, grasp planning, and grasp control.

This thesis aims to analyze the manipulation strategies of different objects applied to
the TIAGo robot. Firstly, we implement object detection using different algorithms
and strategies, including object color detection with OpenCV, point cloud library
clustering method, and unseen object clustering method for object segmentation.
Secondly, we realize and analyze robotic grasp planning. Thirdly, we implement
robot motion control using different strategies. Consequently, we integrate the im-
plementation of the whole manipulation strategies and realize the complete grasping
task of different objects on the TIAGo robot.

In order to make the strategy more general to adapt to a variety of different ob-
jects, we finally adopted the UnseenObjectClustering method to cluster objects. The
Contact-GraspNet grasp planning algorithm we used can generate grasps for most
objects in the ACRONYM dataset, and TIAGo can also successfully manipulate the
objects. Due to the accuracy limitations of the TIAGo robot, the success rate of
grasping is about 80%, and more calibration needs to be studied in the future.

Keywords: Manipulation strategy, Object detection, Robotic grasp planning, Mo-
tion planning
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