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A Method for Tele-existence in Virtual Environment

Eimei Oyama*!, Naoki Tsunemoto*!, Taro Maeda*? and Susumu Tachi*?

Tele-existence is an advanced type of teleoperation system that enables a human operator to perform remote
manipulation tasks dexterously with the feeling that he or she exists in the remote anthropomorphic robot in the

remote environment.

In order to extend the function of a human, an extended tele-existence system with virtual reality technology was
proposed. We improved our tele-existence experimental system and made an extended tele-existence experimental
system with virtual environments for training of tasks. In this paper, the configuration of the system is reported. The
performance of the system is evaluated by experimental operations.
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Fig.1 System configuration

Fig.2 Master system
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Fig.3 Circuit diagram of display system
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(a) Virtual image

(b) Real image
Fig.4 Picture of graphics display

Fig.5 Virtual image and real image
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Fig. 6 Experimental environment

3.3.2 BgESS Y rEE
EEOSFTVATVRAI YRR E 3Ry MEBIOERME
WRES 2 EBRRTT O 7obic, B o > MBS RER L2 [11]
~[13]. ZOBRERZ, THHNOTBEREEL, $IERy 7 2,
NAT, von—, SRR EICEoT, BRI N T w5, Fig.
GICZOBRBELEERTIAV—T0Ry VOBEHEE2RT. B
BEOLEDHCRZ BV N—%, Hg75 0 VEBEOTET A
MO TR EEHMOE D CEHT I e B TE 5. FREDECH
LAY ViE, BRECPEODOAA vy FIXEoTw3. & OBE
TITORE DI D T2 w1z, EEIIHA ORERE 2 ER L

Fig. TIC®= 7V _—X PEBEHHIY XA 7 A TRV T W2 KE
RO OMEEREC L A ERBISOEEO—ERT. =
DFEBRTHE, BOTBERPEHL TS, afy F OEZES
B, BRBEOLS ZIERCETMMELIZS WEFbL H 248
THEAD LS CREEHT — 5 0 S BT TER & BRI 5
T2 EBTE2HEHBH 5. SEOEE S~ N BEE, I
BRETMVEORG BE ThH - 2.

Fig. 8 it Vv BED S 57 4 7 AESHEERY. 20
B ZBET 525 AB ORI STORTH 5

KYORFE LR, KEBETOBRBIIBLTYH, Li—
E, RS UVEBETZIENTES. Ry vnsheo b
B, 3a>¥Ea—FDOE—ETHOE2DETE. uRy b
DN B, VN ITEAU T, L3 R OB IR
DTEIS. N FEVAN—DOBMOHEIILTOL 312 LT
. NUFPOBRBARERLT, N FE—D0BEART. L
N—1Z 10[mm] DA T 21TV, 21k NS & Tl 5k 248
ETB. N FOBRE 5 AEOERE L > TEHML, 20O
WEBEARCER Y B2 0EI DIt Lo7, HEIEFS. A
YR EVON—DERL 7 LHBIE N A EE, LoN—0EEEE
BRET 2, FHIENY FOEMESPEEICHEL, 20HE
SNTSEHADOEEME DY OAKE 0 et 72y F BNA T,
VN—QEEEHEED 5.

BTV BRBE AV 77— 20 k- TR I h 248
BEBEGORA T VA RRE, BEETUNSOBHELES S
T, IPMECEE LT 0.4ETS 2 L0833,

WHEOTVEY 3 VEBRICBEWT, ABSRT, EELOY

HBFoRy MERFE 12585

— 101 —

Experimental_environment {

Parameters a;

Lever {
Transformations {
scale 0.03,0.18,0.03;
move 0.0,0.11,0.0;
rotate a,0,0;
move -0.175,0.15,1.0;
}
DataModel cube.dat;
}
Box {
Transformations { ‘
move -0.09,-0.15,1.0;
}
Model ebox.mdl;
}
Fan {

Transformations {
scale 0.08,0.40,0.40;
move -0.04,0.0,1.20;

}
DataModel cube.dat;

}

Fig. 7 Description of experimental environment

Fig.8 Displayed image of the environment
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Fig9 Real image of lever handling

Fig.10 Displayed images of lever handling
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Fig. 11 Trajectory of hand position
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Fig. 12 Change of operator’s performance
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