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Haptic Interaction with Global Deformations
Y. Zhuang and J. Canny

University of California, Berkeley

Envir onment Delay in Haptic Systems
B. Miller, E. Colgate and R. Freeman

Northwestern University

� Globaldeformations

� NonlinearFEM

� Efficientcollision

� Hapticinterpolation

� StableHapticSystemswith Environment
Delay

� AdmittanceversusImpedanceEnvironment
Design

� PassiveDisplayof DelayedVirtualWall

� OptimalVirtual CouplingDesign

Haptic Rendering of Planar Rigid-Bod y Motion using a
Redundant Parallel Mechanism

D. Constantinescu, I. Chau, S. P. DiMaio, L. Filipozzi, S. E.
Salcudean and F. Ghassemi

University of British Columbia

Design Constraints for haptic Surgery Simulation
O. Astley and V. Hayward

McGill University

� Haptic renderingof planar
rigid bodymotionisconsidered.

� Twolevel collisiondetection
with passivepenaltymethods
areused.

� Variousvirtualwallsanddry
friction modelswerecompared.

� Reset-integratorfriction model
successfulat renderingdry
friction.

� A fundamentalchallengefor hapticsurgery
simulation is to achieve updateratesfor
the simulationof deformableobjectsthat
areacceptableto thehumanhapticsystem.

� Nine observationsaremadeto motivatea
hierarchicalfinite elementmeshstructure
thatreliesonthenotionof equivalentmeshes.

� In essence, theupdaterateisatradeoff problem.
As anexample, updatesratesup to 100Hz
wereobtainedfor a 430 nodesmeshon a
R10000.

� Futurepaperswill describetheseresultsin
moredetail.

A Haptic Interface for a Vir tual Exam of the Human Thigh
D. d’Aulignac, R. Balaniuk and C. Laugier

INRIA, Rhone-Alpes

Multirate sim ulation for high fidelity haptic interaction with
deformab le objects in vir tual envir onments
Murat Cenk Cavusoglu � and Frank Tendick �

� University of California at Berkeley and � University of California at
San Francisco

	 Discordancebetweensimulation
andhapticfrequency.

	 Localapproximationof contact
throughbuffer model.

	 Physicalsimulationcanrun
at lower frequency.

	 Morerealistichapticsensation.


 Application: Hapticinteractionwith
deformableobjectsin virtualenvironments.


 Problem: Differencebetweenthe
samplingraterequirementsof the
haptic interfaces(1kHz) and the
updateratesof thephysicalmodels
beingmanipulated(10Hz).


 Method: Proposedamultiratesimulation
approachwith alocallinearapproximation.
Performedadetailedanalysisand
experimentalverificationof theapproach.


 Results: Improvedfidelity andstability.
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