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Modeling, Control and Optimization of a New Tele Robot
A. Schlotter and F. Pfeiffer

Technische Universitaet Muenchen

An Intelligent Vision-only Operator Interface for Dextrous
Robots

P. Fiorini � , G. Chalfant � , Y. Tsumaki � , E. Di Bernardo � and P. Perona �
� California Institute of Technology and � Tohuku University

� Elastic multibody model of a tele robot with
new kinematicconcept

� Developmentandimplementationof amodel-based
feedbacklinearizationcontrol

� Optimizationof control parametersandof free
andgeometricprescribedtrajectories

� Verificationby experimentalresults

� Providenon-contactcommand
andfeedbackin dexterous
teleoperation

� Visualtrackingof operator’s
armandkinematicsvisualization

� Developedanoff-line demonstrator
of trackingandvisualfeedback

� Next step: real-timevision-only
operatorinterface.

A Method for Simultaneously Increasing Transparency and
Stability Robustness in Bilateral Telemanipulation

J. E. Speich, K. Fite and M. Goldfarb
Vanderbilt University

On the Use of a Base Force/Torque Sensor in Teleoperation
F. Geffard, C. Andriot, A. Micaelli � and G. Morel �

� CEA and � ENSPS- LSIIT

	 An IntroductiontoBilateralTelemanipulationControlArchitectures

	 Transparency andStabilityin aTwo-ChannelPosition-Force
Architecture

	 A DynamicCompensatorwhich SimultaneouslyIncreases
Transparency BandwidthandStability Robustness

	 A SingleDOF NumericalExample


 Improving transparency and
safetyof bilateralteleoperation


 Passivity basedcomparison
of awristandabaseforce/torque
sensorsolution


 Experimentaltestsonanindustrial
manipulator


 Baseforce/torquesensorsolution
betterimprovesfriction rejection

Bilateral Control with Energy Balance Monitoring under
Time-Varying Communication Delay

Y. Yokokohji, T. Imaida and T. Yoshikawa
Kyoto University

On the Use of Virtual Springs to Avoid Singularities and
Workspace Boundaries in Force-Feedback Teleoperation

A. Rubio � , A. Avello � and J. Florez �
� CEIT and � Universidad de Navarra

 Time-varying delaydegradesthe
performanceof wave-variable-based
teleoperator.

 Compensationof positiondrift by
modifying the waveformswithin
thelimit of energy margin.

 Compromisedbehavior between
performanceandsafetywasdemonstrated
by thesimulation.

 Themethodis simpleandeasyto
implement. Passivity wasguaranteed
evenunderthetime-varyingdelay.

� Reachingthe endof the workspaceof the
masteror theslaverobotsmakesteleoperation
difficult for operator

� Severalvirtual springsexertaforceto avoid
themasterrobotto getinto theproximity of
a singularityor out of its workspace. The
proximity to a singularity is measuredby
theconditionnumberof amodifiedJacobian.

� The behavior of the virtual force feedback
is quite intuitive for the operatoranddoes
nothavetocareabouttheparticularposition
of themanipulator.

� Virtual springshasprovento beveryuseful
andcanbeeasilyimplementedin any robot.
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