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Energy-efficient Motion Contr ol of a Hydraulic Manipulator
J. Mattila and T. Virvalo

Tampere University of Technology

Hybrid System Design for Singularityless Task Level Robot
Contr oller s

J. Tan and N. Xi
Michigan State University

� Overcomingsingularitiesin tasklevel
robotcontroller.

� A hybrid systemfor analysisand
designof thecontroller

� ImplementingandtestingonaPUMA560
robot

� Firststabletasklevel controllerfor
robotto passsingularities

Bor dered Matrix for Singularity Robust Inverse Kinematics:
AMethodological Aspect

J. Foret � , M. Xie � and J. G. Fontaine �
� Nanyang Technological Univeristy and � Ecole Nationale Superieure
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Preview and Stoc hastic Contr oller s for Motion Contr ol of
Robotics Manipulator with Contr ol Input Constraints

M. Negm
Technical College at Dammam

� Motivations: In the context of remoteor tele-operated
controlit is importantto insurethefeasibilityof thedesired
motionof a robot. Therefore, we presentin this papera
new way to make a serialmanipulatorpassingthrough
singularconfigurationsby insuringthecontinuityof the
accelerationandvelocity profiles.

� ProposedApproach: The authorusedthepropertiesof
borderedmatricesto insurethesmoothprofileof theacceleration
profile. Themethodpresentedreliesontheknowledgeof
acompletesingularvaluedecompositionof theJacobian
of thesystem, andis conciseenoughto expectreal-time
applications.

� Simulation Results: In the results, are comparedthe
SingularRobust Inverse(SRI) methodandtheproposed
onenamedBorderedMatrix SingularRobustInverse(BMSRI).
Thesetwo method, have beencomparedsincethey offer
almostthesamesimplecomputationalaspectandamount
of positionerror. Whentheproposedmethodis use, the
accelerationprofile andposition/orientation error at the
singularpointgivesalmost0, whereasusingtheSRIboth
reachtheirmaximum.

� OptimalPreview Controller

� StochasticAdaptive Controller

� SimulationResults

� RecomendationsandConclusions

Hybrid Force/Velocity Discrete Event Contr oller Synthesis for
Assemb ly Tasks with Friction
D. Austin � and B. McCarragher 	

� NADA and 	 Australian National University

Obser ver Based Coor dinated Adaptive Robust Contr ol of
Robot Manipulator s Driven by Single-Rod Hydraulic Actuator s

F. Bu and B. Yao
Purdue University


 Discreteeventfor errorrecovery


 Forcecontrolgivescompliance


 Velocitycontrolovercomes
friction


 Robust to 50mm,10degree
errors

� Controlof ahydraulicarmis difficult
duetostrongcouplingeffectsandrich
nonlineardynamics

� Physicalmodelbasedcontrolapproach
is usedto explicitly take into account
thestrongcouplingamongvariousjoints

� Adaptive robust control approachis
employedto improvetrackingaccuracy
in thepresenceof modeluncertainties

� Simulationandexperimentalresults
illustratetheproposedalgorithm
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