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An Overview of Dextrous Manipulation
A. M. Okamura, N. Smaby and M. R. Cutkosky

Stanford University

The Planning and Control of Robot Dextrous Manipultation
Li Han � , Zexiang Li � , Jeff Trinkle � , Zhiqiang Qin � and Shilong Jiang �

� Texas A&M University, � Hong Kong University of Science and
Technology and � Sandia National Laboratory

� Definitionof dexterousmanipulation

� Formulationof thedexterous
manipulationproblemusing
kinematics, contacttypes,
andforces

� Graspplanning/qualitymeasures
andmid- andlow-level control
frameworks

� List of accomplishmentsand
areasfor futurework

� ProblemStatementfor Robot
DextrousManipulation

� ForceandMotionFeasibility/Optimization
Issues

� ModularManipulationPlanning
andControlStrategy

� ExperimentalResults

Applying principles of robotics to understand the
biomechanics, neuromuscular control and clinical

rehabilitation of human digits
F. J. Valero-Cuevas
Cornell University

A Discrete-Continuous Control Approach to Dextrous
Manipulation

Martin Buss and Thomas Schlegl
Technische Universitat Muenchen

� The function andcontrol of the
handarenotwell understood

� Principlesof roboticsreveal the
mechanicsof thehand

� Computermodelshelpdesignsurgical
procedures

� Experimentsand modelsreveal
theneuralcontrolof dexterity

	 Introduction& Motivation

	 HybridModeling& Control
Architecture

	 RegraspingExperimentalResults

	 Conclusions& FutureWork

Rolling Contacts and Dextrous Manipulation
A. Bicchi and A. Marigo

University of Pisa


 Nonholonomyonpurpose:
manipulationby rolling


 Theoreticalfoundations: classification
of admissiblecontacts


 Proof of the long-standing
conjectureongenericcontrollability
of rolling


 Conclusionsandopenproblems
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