























































































































(I









[ )



1]

-

























































L]

L]

L]

L]

L]





















L















U









L

























































1



(1O

(N I

C 11

C 1]

(I -



C 1]






1]











































































10

N N

C 1]



[






[

i
i

i

i
i

i









C 1]



0O









































































































































































































	Abstract
	Introduction
	Challenges in Robot Manipulation
	Robotic Manipulation Planning
	Organization of the Thesis

	Related Work
	3D Geometry Representation
	Representation Taxonomy
	Geometry-based Classification

	Robotic Perception
	Visual Perception
	Haptic Perception

	Robotic Manipulation Planning
	Combined Task and Motion Planning (TAMP)
	Manipulation for Tool Use


	Robotic 3D Drawing
	Introduction
	Related Work
	Robotic Drawing Systems
	Mapping 2D Strokes to 3D Object Surfaces

	Overview of Workflow
	Mapping Strokes to 3D Surfaces
	Metrological Methods
	Conformal Mapping-Based Methods

	Reasoning and Closed-Loop Planning
	Detecting the Object Poses
	Grasp Pose Reasoning and Motion Planning
	Close the Loop to Improve Robustness

	Experiments and Analysis
	Robustness of 2D-to-3D Stroke Mapping
	Costs of Reasoning and Motion Planning
	Performance of Real-world Executions

	Conclusions

	Next Best View Planning for Metal Plate Reconstruction
	Introduction
	Related Work
	Next Best View
	3D Shape Completion

	Schematic View of the Proposed Method
	Training the Point Cloud Completion Network
	NBV And NBC Optimization
	Confidence Estimation
	Formulation of the Optimization Problem
	Optimization Solver and Termination Criteria

	Experiments and Analysis
	Point Cloud Completion Network
	Simulation Results
	Real-World Results

	Conclusions

	TAMP for 3D Curving
	Introduction
	Related Work
	Deformable Linear Objects (DLO)
	Bending System

	Problem Formulation
	Structure of the Bending Machine
	Representing a 3D Curve Using Bending Paramerization

	Combined Task and Motion Planning Considering Springback
	Bending Sequence Planning
	Grasp Reasoning and Motion Planning
	Online Springback Compensation

	Experiments and Analysis
	Performance of Individual Processes
	Performance of Real-World Executions

	Conclusions

	Conclusions and Future Work
	Conclusions
	System Overview
	Planning Method Overview

	Furture Work

	References
	Acknowledgements
	List of Publications

