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Haptic Interaction with Global Deformations
Y. Zhuang and J. Canny
University of California, Berkeley

Globaldeformation:

NonlinearFEM
"\\

Efficientcollision

Hapticinterpolation

Haptic Rendering of Planar Rigid-Bod y Motion using a
Redundant Parallel Mechanism
D. Constantinescu, |. Chau, S. P. DiMaio, L. Filipozzi, S. E.
Salcudean and F. Ghassemi
University of British Columbia

Hapticrenderingof planar
rigid bodymotionis considered

Two level collisiondetection
with passie penaltymethods
areused

Variousvirtual wallsanddry
friction modelswerecompared

Reset-intgratorfriction model
successfuatrenderingdry
friction.

A Haptic Interface for a Virtual Exam of the Human Thigh
D. d’Aulignac, R. Balaniuk and C. Laugier
INRIA, Rhone-Alpes

Discordancéetweersimulatior
andhapticfrequeng.

Localapproximatiorof contact
throughbuffer model

Physicakimulationcanrun
atlower frequeng.
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Morerealistichapticsensation
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Environment Delay in Haptic Systems
B. Miller, E. Colgate and R. Freeman
Northwestern University

StableHapticSystemsvith Environment ﬂ b
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Admittanceversudmpedancé&rnvironmen
Design

e PassveDisplayof DelayedVirtual Wall

OptimalVirtual CouplingDesign

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

A fundamentathallengdor hapticsuigery
simulationis to achiee updateratesfor
the simulationof deformableobjectsthat
areacceptabléo thehumanhapticsystem

Cars Vw5t

Nine obserationsare madeto motivatea
hierarchicalfinite elementmeshstructure
thatreliesonthenotionof equivalentmeshes

In essencgheupdateateis atradeof problem
As anexample updatesatesup to 100Hz
wereobtainedfor a 430 nodesmeshon a
R10000

Futurepaperswill describeheseresultsin
moredetail

Multirate simulation for high fidelity haptic interaction with
deformab le objects in virtual environments
Murat Cenk Cavusoglu! and Frank Tendick?
LUniversity of California at Berkeley and 2University of California at
San Francisco

Applicationt Hapticinteractiorwith

deformableobjectsin virtual environments Human

Operator

Haptic Interface

Problem Differencebetweerthe
samplingraterequirementsf the
hapticinterfaces(1kHz) andthe

Force
Command

Position
Measurement

updateatesof thephysicalmodels
beingmanipulated10H2).
. . . + Low O/xée,r +
e Method Pr_oposeahm_ultlratesmu!atlo_n 1kHz . Appro mmion“'( "+
approaclwith alocallinearapproximation
Performedadetailedanalysisand (
experimentaberificationof theapproach Full Order
« Results Improvedfidelity andstability. 10Hz Model




