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Abstract of Thesis

In the execution of complex, skillful tasks, humans leverage a combination of strategic planning, adept tool usage, and
coordinated hand-eye movements. Replicating these human capabilities in robotic systems forms the central objective of this
thesis. A critical aspect of this endeavor involves the careful selection of planning algorithms, which requires a balance
between probabilistic and optimization-based planning strategies.

My research is primarily based on the development and evaluation of two robotic manipulation systems. These systems utilize
general-purpose robot arms and grippers, representing substantial progress toward autonomous robotic manipulation. Each
system provides unique insights into their respective tasks and lays the foundation for improvements in robotic performance
and efficiency. A central challenge | tackled pertains to task and motion planning, including the formulation of tasks and
optimization of robot motion, considering the environmental constraints and efficiency. Given the goal of robust system
development, | also examine several pertinent while non-trivial aspects, including mechanism design, 3D shape modeling, and
error recovery. These elements contribute significantly to the overall robustness and resilience of the systems.

The key contribution of this thesis lies in a comprehensive analysis of these novel robotic manipulation tasks. It highlights the
importance of selecting suitable planning algorithms to serve specific tasks. By combining these strategies, | equip robot arms
with the ability to perform complex tasks autonomously, effectively, and precisely.
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