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Display of Operating Feel of Virtual Tool in Frictional Contact
with Elastically Deforming Environment

Hyoukryeol Choi, Seungryong Lee and Sungmoo Ryew

Key Words : Haptic Display(2d/%7}#)4]), Haptic Rendering Algorithm (F A& &z elgF),
Haptic Device(®/2&7}4| &) 7]F), Contact(# )

Abstract

This paper presents a haptic rendering algorithm in the case that the virtual environment
elastically deforms in response to the force applied by a user with a virtual tool. Considering
friction, elasticity, multiple contacts and dynamics of the virtual object, this algorithm lets the
operator have the feel of interactions in the virtual environment as close as to the reality. Based
on the proposed algorithm several experiments are conducted and its effectiveness is confirmed.
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Fig. 1 Environment model with spring effects on the
surface.
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Fig. 5 Face to face contact.

o},

Fig. 49} o] P @7 Est A%=e €4 T
(hgsTety A7 5 dh o AFHelgn T
o Hwdol shdETo & Aol AFY ASE AE
% % (basic contact) o] 2lz 3}, o] Lol A
3 PolAat Wby for} 2EstAl "Heh 39

W wo] AEet A AA AYE ohg B
o et o1& AAZE Agdlel 4 BAlAE

g A A add =Yetre ool wat
A, 2 =tolAde "WHdFE Fig 58 o] 71
HEe =gz Azsi A Adsie P&
AEwe of Bxtol Z&ste dbY fus) frol o
2 A #ste] whgsbabeich @
4. 8% Fgel AN

HEo] AlEn HFHY FHot FEEHYE, AR
28-S AAg 4 o Fig 6L sMd=ta 5
AL gkn bW ES S A EA A HEHAE
wl Ho] ol A4S vEbdch o] = YAE
A (haptic interface point) & Z}XPP 3 A A A=)
E 53l spAETo dE ste) = AAE

==
=

s AR T Za7 A4 793

Virtual tool

Deformed shape

Original shape

Fig. 6 Interaction forces in the virtual space.
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Fig. 11 Measured and desired forces in X direction
(mass=0.3 Kg).
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Fig. 12 Measured and desired forces in Y direction
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