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A Force and Shape Display for Virtual Reality System

Ryokichi Hirata}! Hiroshi Hoshino}? Taro Maeda*? and Susumu Tachi*2

Abstract — We propose a force and shape display by making use of Active Environment
Display(AED) that controls 3 positions and 3 postures (6 degrees of freedom). Shape
Aprroximation Device(SAD) is installed on AED which has pantographic mechanism.
Its positions and orientations are controlled by AED. The shape of the virtual object is
generated by SAD which has many surfaces and edges, and virtual inertia, viscocity and
stiffness are generated by controlling the mechanical impedance control of AED. Motion
of the virtual object is generated by taking into consideration friction between the vir-
tual object and the surface of the desk. Motions of virtual springs, pendulums, balls and
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valves are also generated.
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X3 2I3) OABEERLL.

moz+ ko(z — 20) = Fe (18)

4. ISNVT
NNVTEBELTVE L) REEEX 74 —FX\v ¥
A7, BAEEEE RIRERT /NA X hE
BLTC, "7 oOBEOEMIIA Y E—7 » AH#HO
R (1) CBWTHIEORE k=0 L LT, XVT(E
L. "Vv7 oEESRGH» L OR E13 300[mm] &
L. giB, TOBEIE, DEXVI»oB60:
ftiZ, Z0FE, FXV—dmMrshe L.

mgb -+ bo(6 — 6y) = F., (19)
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(a) Spring
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(c) Ball (d) Valve
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Fig. 12 Examples of virtual objects
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Fig. 13 Views of virtual objects
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4. ¥ & ¥
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TUVARREL.
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HILITEY, ARV -y FRERRIC BV TEM L
EEDOMEOIMEE 71 —F RNy 7§22 LHTET
HBHIELEHEL:.

T7:, WEWAOEHHERXE LT, BHRBET 1
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REMEOEHOFHGTETH L Z L 2 WE L.

VAT ARTRLA L CEMEERE XN T 5
Tv¥a2—% (A) LOBEFERLTVWERWVD, &E)
BERET A A7V A (AED) 24 ¥ —¥  A§l#HT 5
IV ¥a—% (B) LEBRTRETIIVEa—¥ (C) A
ENFIVMLLTETVEEREL TN, HERRZT
DAV ¥a— ¥ (THREEIRET 1 A7 L 1 (AED) O A
Y=Y RGBT BEMEE BREE L D%
LTRE ORI B ER L.
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ME74—FNy 72752 TH5.

BEIC, FEEZED TV LT, FARIHH%EE
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