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A Mixed Elastic and Rigid-Bod y Dynamic Model of an Actuation
Redundant Parallel Robot with High-Reduction Gears

S. Kock and W. Schumacher
Technical University Braunschweig

Contr ol of a Fast Parallel Robot with a Redundant Chain and
Gearboxes: Experimental Results

S. Kock and W. Schumacher
Technical University Braunschweig

� New redundantlyactuatedparallel
manipulatorwith gearboxes

� Rigid-bodycartesianmodelfor
motiond.o.f.

� Decoupledelasticnull spacemodel
for forced.o.f.

� Experimentalvalidationallowing
full feedbackcontrol

� Parallelmanipulatorprototype
with forceredundancy

� Internalforcesensors, feedback
controlof null spacetorques

� Experimentalresultswith high
accelerations( � 10g)

� Videoshowshigh-speedpick-and-place
application

Application of a Nonlinear Adaptive Contr oller to a 6 dof
Parallel Manipulator

M. Honegger, R. Brega and G. Schweitzer
Swiss Federal Institute of Technology

Identification and Decoupling Contr ol of Flexure Jointed
Hexapods

Yixin Chen and John McInroy
University of Wyoming

� Thedynamicsof thisparallel
manipulatorishighlynonlinear

� A nonlinearmotioncontroller
wassuccessfullyapplied

� Adaptivealgorithmsidentify
dynamicparameterson-line

� A fastCPUandanovel hard
real-timeOSwererequired

� Flexurejointedhexapods, orStewartplatforms, aredevelopedfor micro-precision
applications. A flexure joint bendsmaterialto achieve motion, ratherthan
sliding or rolling acrosstwo surfaces. This doeseliminate friction and
backlash, butaddsspringdynamicsandlimits theworkspace. Thelinearized
dynamicmodelis ahighly coupledMIMO model.

� DecouplingtheMIMO modelinto independentchannelscangreatlysimplify
thecompensatordesign, andfacilitateSISOadaptiveandnonlinearalgorithms.
Previous decouplingmethodsimposesevere constraintson the allowable
geometry, workspace, andpayload. Thenew approachremovestheseconstraints,
thusgreatlyexpandingthepotentialapplications.

� Thenew decouplingmethodisbasedondiagonalizingthejoint spacemass-inertia
matrix. An identificationalgorithmis introducedto identify thejoint space
mass-inertiamatrixusingpayloadaccelerationsandbaseforces. Thisalgorithm
canbeusedfor precisionpayloadcalibration, thusimproving performance
andremoving thelaborrequiredto designthecontrolfor differentpayloads.

� Thenew decouplingalgorithmisexperimentallycomparedtoearliertechniques.
Theseexperimentalresultsindicatethat thenew approachis practical, and
improves performance. Using the new decouplingmethod, nearly 20dB
decouplingacrossall frequenciesis achieved.

Elasto-Kinematic Anal ysis of Parallel Mechanisms
J. Kim � , F. C. Park � and M. Kim 	

� Seoul National University and 	 Korea Institute of Science and
Technology

Optimal Force Distrib ution Applied to Robotic Crane with
Flexib le Cables

Wei-Jung Shiang, David Cannon and Jason Gorman
Pennsylvania State University
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