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A Novel Manipulator Architecture for the Production of SCARA
Motions

J. Angeles, A. Morozov and O. Navarro
McGill University

Anal ytic Jacobian of In-Parallel Manipulator s
D. Kim, W. K. Chung and Y. Youm

Pohang University of Science & Technology (POSTECH)

� Theneedtomovemoderatelyheavy
loadskeepingthemhorizontally

� Twoserialarraysof tilt-panmotion
generatorsareused

� Noneof these. A preliminarydesign
is reported

� SCARA motionsfor moderately
heavy loadscanbeproducedwith
astructurestiffer thancurrentSCARA
systems

� A consistentformulationof
(inverse) Jacobianmatrix.

� Reciprocalscrew relationis
used.

� Analyticexpressionof reciprocal
screw is developed.

� Any (6-DOF) manipulator
canbeanalyzedconsistently.

Determination of the Carria ge Stroke of 6-PSS Parallel
Manipulator s having the Specific Orientation Capability in a

Prescribed Workspace
T. Huang � , B. Jiang � and D. J. Whitehouse�

� Tianjin University and � University of Warwick

On the Optim um Design of Planar 3-DOF Parallel Manipulator s
with Respect to the Workspace

Xinjun Liu, Zhenlin Jin and Feng Gao
Yanshan University

� In thefield of optimaldesignof parallelmanipulators, two problems
aredistinguished: performanceevaluationandsynthesis. Thesecond
problemis todeterminethegeometryof themanipulator. Theclassical
methodsof optimaldesign, likethecost-functionapproach, havedifficulties
to dealwith thisproblem. Many factors, suchasworkspace, dexterity,
singularity, stiffness, areinvolved in theprocessof optimaldesignof
manipulators. The major obscurein this processis how to illustrate
the relationships, from which we can determinethe link lengthsof
manipulators, betweentheperformancecriteriaandthelink lengthsof
manipulators.

� The paperpresentsa useful designtool, the physicalmodel of the
solutionspace, whichcanbeusedto expresstherelationshipsbetween
the performancecriteria andthe link lengthsof manipulators. Then
the performanceatlases, which areuseful for the designerto design
robots, canbeobtained.

� Theworkspacefor planar3-DOFparallelmanipulatorsis investigated
in thedesigntool, andtheperformanceatlasesfor workspacevolume
and workspaceshapeare obtained. The resultsare useful for the
designof theparallelmanipulators

� The resultsshow whenthe workspacevolumeandworkspaceshape
for planar3-DOFparallelmanipulatorscanreachoptimalresult. The
techniqueusedin this papercanalsousedto studyotherperformance
criteriaandtheoptimaldesignof otherserialor parallelmanipulators.

On the Stability Conditions for a Class of Parallel Manipulator s
M. M. Svinin � , K. Ueda � and M. Uchiyama 	
� Kobe University and 	 Tohoku University

Workspace Anal ysis of the ParaDex Robot– a novel,
Closed-Chain Kinematicall y-Redundant Manipulator

Y. Wang 
 , W. S. Newman 
 and R. S. Stoughton �

 Case Western Reserve University and � MicroDexterity Systems,

Inc.

� Stiffnessandstabilityof force
distributions

� Conditionsfor symmetryof
thestiffnessmatrix

� Centerof stiffnessandconditions
for stability

� Stabilizabilityof unstabledistributions
in singularconfigurations

 Motivation: new parallel-mechanism
designhascomplex workspace

 Approach: developfastcollision-detection
algorithmsfor this robot

 Results: canevaluateposes
within 0.5mson PC

 Conclusions: the C-space
iscomplex, but manageable
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