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An Operator Support System for Virtual Surgery
Using a Head Mounted Display and a Haptic Interface

«A. Kobayashi, R. Kobayashi, D. Sato and M. Uchiyama (Tohoku University)

Abstract—

In this paper, we build an operator support system for virtual surgery which provides

operational sensation and tactile sensation, using a head mounted display and a 6-DOF compact haptic
interface. It allows an operator not only to see the virtual environment, but also to interact with it. In
the system, stereoscopic vision, view direction changing and visual indication of operator’s arm become
possible. The improved reality of the system is proved by performance experiments.
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Fig. 1: System Configuration
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Fig. 2: Overview of the
Haptic Interface

Fig. 3: Overview of the
HMD System
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Fig. 4: Overview of a Virtual Model

e IOOOODOODODOO

gboooooobooobooooooobobooa
gboboooooboboooooobooboogoon
gogo

gobooooobooooooooooooooooog
gooobobobooboooboooboooobooo
0-00000000000000000O00o00 6o
oooooooooooobbooogoooo
Fig. 4 (a) O Voigt model 0 0000000000
00000000000 O000OoUooO Fig 4 (b)
goobOoooooooooboooog

3.2 0OO00OOO0O0OOO0OOOOOOOOOOOO

gobooooobobooooboobooboboooo
goooobooooooooboboooboooooooag
gooogoooooooooo

oobooobooooooooooooooooo
ooooooooboooooobooooboobooboonog
oooboooobooooobooooboobooboon
oboooooobooooooooboooooooo
000o000o0ooOooooooooooo [foooo
goobooooboooooboboobboboooba
gboooooooooooooboboo

oooooooooo F,, 0000000000 F,,
ooboobooboooobooooooooooboboog
gboooo

Mz + Bz + KAx F,,+F, (1)

00000 (1) 0D0000z000O00O00OO0OODO
0000000000000 0AxzO0O0O0O0DOOOO
0o0o0o0omMOOO0O0OOO0OBOOOOOOOOKO
0000000 0o0ooMOBOKOOOOOOOOO
oo0o0ooooooorF,, 000000000000
go0oo0ooooooooooooboooooooan

0 ()oooooooooooooooooooo
O00oo0o0oOoopPDOODOOOOOOOODOOOOO
gooooooooooooooobooooooon
00O00M O 0.001 [kg]O B O 0.002 [Ns/m]0 K O
0.001 [N/m]|00000D

4 0DO0OOOO0OO0

4.1 0000000

gbbooboooobooooooooooooobon
oooooooooooooooon



Fig. 5: Virtual Arm Coordinate System
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(a) Real Environment  (b) Virtual Environment
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Fig. 8: Experiment Appearance

Table 1: Model Scale — = N " -
Parameter Value . O\ .
The number of nodes 343
The number of links 2394
Viscous coefficient 30 [Ns/m] I
Elastic coefficient 100 [N/m] (a) Real Environment  (b) Virtual Environment
Mass 0.003 [kg]

Fig. 10: Zoom Out
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