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Metrics for analysis and optimization of grasps and fixtures
Thomas G. Sugar � and Vijay Kumar �

� Arizona State University and � University of Pennsylvania

Regrasping Behavior Generation for Rectangular Solid Object
Y. Hasegawa, J. Matsuno and T. Fukuda

Nagoya University

� Generationof regraspingmotion
for a four-fingeredrobothand.

� UsingEvolutionaryProgramming(EP).

� Rotationof rectangularsolidobject
with regraspingmotion.

� Wecontroltherealrobothand
usingthecontrollerdesignedin
computersimulations.

Computing 3-D Optimal Form Closure Grasps
D. Ding, Y. Liu and S. Wang

The Chinese University of Hong Kong

The Synthesis of 3-D Form Closure Grasps
D. Ding � , Y. Liu � and S. Wang �

� The Chinese University of Hong Kong and � Harbin Institute of
Technology

� Constructinga form-closuregrasp
isof significancefor graspandregrasp
planning.

� Given grip points of more than 2
fingers, find optimalgrip pointsfor
theotherfingers.

� Theproblemis formulatedasaNLP
problem.

� Theperformanceis verifiedby two
examples.

	 A formulationof thesynthesis
of 3-D frictional form-closure
grasps.

	 By arecursivereductiontechnique,
the6-Dproblemis transformed
to a3-D one.

	 Theform-closurecondition
isequivalentto theinconsistancy
of linearinequalities.

	 Numericalsimulationresults
areprovidedtoshow theefficiency.

Precision Localization and Robust Force Closure in Fixture
Layout Design for 3D Workspaces

M. Y. Wang and D. Pelinescu
University of Maryland

Kinematic Graspability of a 2D Multifing ered Hand
Y. Guan and H. Zhang
University of Alberta


 Kinematic feasibility analysisis to determine
whetheradesiredgraspisachievedby thehand
with respectto theobject, undertheconsideration
of handkinematicsandobjectgeometry.


 Two constraintsin a grasp, contactconstraint
andcollision-freeconstraint, areevaluatedin
termsof triangularareas. Theanalysisis then
modeledasaconstrainednonlinearglobaloptimization
problem.


 Numericalexamplesincluding thegraspsof a
rectangleandadiskby atwo-fingeredhandare
provided.


 Theunifiedandeffectivemethodgivesadefinitive
answerto kinematicgraspabilityanalysis. It
is applicableto various 2D graspsincluding
fingertipgraspsandpower grasps.
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