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Intuitive Teleoperation through Micro Dome System

Akihito Sano*!, Hideo Fujimoto*! and Hidenori Kajino*?

Master-slave system takes advantage of human cognitive and sensorimotor skills. However, in conventional system,

the operator’s visual and haptic frames of reference are widely separated. This lack of registration of sensory infor-

mation causes a mental burden and contributes to a long learning curve in acquiring skills. Therefore, an intuitive
teleoperation based on a natural and instinctive manner is strongly desired. In this study, keeping medical applica-

tions in mind, the master console with a compact spherical stereoscopic display, named Micro Dome, is developed

and the accurate visual/haptic registration is realized based on the framework of a mixed reality. The operator looks

like a fortuneteller viewing a crystal ball and can use his full set of daily experiences. The validity of proposed system

is demonstrated by experiments of teleoperation.

Key Words: Master-Slave System, Visual/Haptic Registration, Intuitive Teleoperation, Spherical Stereoscopic Dis-

play, Mixed Reality, Medical Application
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(b) Teleoperation based on mixed reality

Fig.1 Intuitive teleoperation
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(b) Spherical stereoscopic display of rear-projection type

Fig.2 Micro dome system
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Fig.4 Window control based on head tracking
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(b) Dome, projector and screen

Fig.5 Model and coordinate frames
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Fig.6 Visual/haptic registration

DOWENFRENTBY, R vy ¥R AT A 2T L2 LT
VAT E 5. Fig.6(a)ld, Fig.1(a) LML ED>DI—> %
RABERKE L L CHEEL 720D TH S, %72, Fig.6(b) &, KIE
BENOR Y 7 2% Elir b AHANE-> THOTwE, RKAHE
LR TWETOMEGETHS. 2512, Fig.6(c) i, 2[mm]
FROBMIME* 280 CCD 7 A5 TAFL A#HL, AR
L7=bDTH 5.

EEETIE, EBOLEHGEYBEL 275, BEET R
KRIZIE-E VR B LI, 3ETRLAZET IV ELIIE
BROWR, MENNT A=V ORE, AHZANV vy ¥ LR
%&*77fﬂﬁik@ﬁﬁ%§&5%ﬁot.%@%%,ﬁ
BEITL o GEAKRD 2 WAL ORTR e EBL 72, F‘ i
L T AL F2ICHGWAIEREIH B D7 L BIEEC
45, /-, Fig.6(a) »omhb L) ?ﬁ‘éf'ﬁ%f)‘ﬁofk\
év—wfuviﬁF—Ammy—w%m«to&ﬁh,%t

= SRR Nov., 2002



A7 ON =AY AT LI D HEEBREIBRE 865

(a) Flat screen (flame out) (b) Spherical screen

Fig.7 Screen and window (viewpoint: 45[deg])
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(a) Task A

Fig.9 Experimental environment of tasks

(b) Task B

Table 2 Experimental conditions
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