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Over the past several years, research on medical virtual
reality expanded rapidly allowing for routine clinical
procedures to be performed. However, virtual reality
research into clinical application has lagged behind.
Major applications of medical virtual reality are feasible
through the interactive real time imaging from the sys-
tem. There are two major applications of medical virtual
reality techniques in the clinical medicine: surgical sim-
ulation and data fusion. However both of those applica-
tions need particular functions in order for the user to
handle elastic organs such as digestive system. This
report will outline a virtual surgery system capable of
surgical planning on organs of the abdominal region. In
addition the system's ability of handle surgical proce-
dures while experiencing tactile sensations will also be
explained. The capability of the "data fusion system"
which observes the inner structures of operating organs
using surgical robot will also be detailed.

HEED3RIT, 4XTIERDER

FIB0EAI XM CTHEEVERL S N5, CT
T =8 & AV EREE D3R ITTEGIIRIEE L 5T
W7eh, INEBRENT A 72D LT 2
LDTE2a -V OREZGOLEDNDH T2
& 3R IC I OGS BE 3 A AF2e6013 1980 4EAC 0 5 %
CRAHEZENTED. %LT%%@S%ﬁﬁﬁ?i Ed
FTEPHARFEEBEOICHZIZ L E L THEAICED SN
2. L2 LW KRITCHIE, BEOERIZE QR
AL L7z, BIgEE O R 72w F I AR E % [l
2D, TOYTALELRET 2 BT Z R
ékalO&,U7w74A W@%E&T%éi
I o72DE, STHELV->THHBRF TRV,
%Lf,:@io&U7w74A4x~V/7#T§
THO TARRDERTCEROWEH S TREL 25D TH
D, SHIELDRMEOTRENZ R\WZ3 2 LT
EBEVRA. FBICAEKIOMEROERIAES N

43E53 BERNIE 2002FE5H

%%* Eﬁj nsuzuki@jikei.ac.jp

B &9, HHEZ 3 RICHIREIE & K DM AR s [T Y 72 22
%%%ofwé4%ﬁ%&ﬁ%%itfw N (%
AT %720 Z3RICHEIE, 4KEW@%
i&#ét@@&ﬁ#%%f%é 1990 FEALTR 12

D, HHON=FY 272X B i G LB ST g
nh, Z—N—jyﬁl—y%ﬁb&<fé4/&7
T4 TG R EBECE LX)k, FLTS
DI ERE GDbEL PO L) ITHB L2 N—-F ¥
VYT T4 (VR) HAFIZE Y, HrbEBEOBED
BRDH ORINIDH 550 X 9 IC4RICHEGE % i L7z F
MiyIalb—vare, KNHEEE L2275 Fiz§
DAEER EHHEL o TED ~

2, maEl

=X NOLIE (4

AR O AT

MRI, CTF—=% #H\T, FFEENIELRDIR
ToHEE % TTHALT B R EICOWTIIN S . KD 3K
e AL L, BEICBIE, #IETLZOICE, £
DHIIZ, T — % Okl (segmentation) & \» 9 MLFL % 1T
VLEDNH L., DFWEBGET -5 &, T, 22
A &) X9 ISR 2 K0T &2 L il
LoV, THEFDRWVEEESE, Ty Il
—Yav, FEFX—varEFHIIERTERY. L
AL 75 R O BG LR 7 CUEE F 2 HERY IS
segmentation 1 g 7% D (I X#LCT TH 5 W72 B g0 5 D
FREMOMBOATH L. ZIITCTIZB W TR
TdH 5B HEEALIEE PO BALKR I LT L < XHRIIX
KPR R D720 TH D, FiglD NMEDIRKILT b 7 A
PEBITIZ, MRI &Y %3 24 = segmentation L 721%
ICHBELEZBLOLEHO3RTLERFZRL TV

C OITIE R % & %tbiﬁm%mﬁ%kﬁ&



Fig. 1 Whole body models of a male and a female reconstructed from MRI

dataset using surface rendering method.

Fig.3 Time sequential images of the patient's skeletal structures with
artificial hip joint during walking.
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Fig.2 4D skeletal muscular model driven by running motion data.
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Fig. 4 The appearance of the construct-
ed Dynamic Spacial Video Camera
(DSVC) system.

Fig. 5 An example of the free observation in view points during the subject is freezing. In those images, the time is stopped at the point
when the position of the body is the highest against the floor, and the view point is moving clockwise to observe its condition from the
different directions.

Fig. 6 Blended image of the DSVC images and 4D model of patient skeletal and muscular model.

ZEDMY TSN, BHREOBHIGEELTY A5
EMERMEI TV DL STEEL L7, F724
IR % CHVR, DSVOAM, BBty L—> kbl
EOVEOFEIREL, s U~F—FEICL )R
HUSOWEZHETE D L 12 L7z, Fig.5 W
Zikw, NI MRS £, BB D 0%
I LB L TV AT AR, & 5 ICFige T
SRR DS & B AKTEE % ERIR S 4T, B
B2 L & BRI A5 2 PR O B I 2L & 20
LR TR

43555 1BV 2002F58

firf % 1& data fusion > A7 A

MR DO FAF OB, EBRICYIRT 2 F TIEEFR
ifdr OHIZH 5 B CHEARE L WIRTR S Z 25T
Ehwv, L2LVREMAZIGHTAZ LT, ABDRES
AL, BRCmAEEEH L CHROMT & BlgT
BT ENREE BV, 728 21E, FHEOEZ LN
WEDOZRTT =72 ) TV F A LIZHY L T3XT
FEEL UNEOHTOFE R EERTERRIEL L
T, MAICHICHERT A2LEDOD o B E T OME



Fig. 7 The developed system named
"Floating Window". With this system the
surgeon is able to observe an organ's
inner condition interactively without
using head mounted display.
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Fig. 8 Clinical application of data fusion system to the surgical robot "Da vinci". (a) Cali-
bration of lapaloscopy camera of the "Da vinci". (b) Blended stereo images for both eyes.
(c) Blended image through the finder of the surgeon's console of "Da vinci".
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Fig. 10 A view of the VR cockpit. A user who is performing virtual surgery attaches

Fig. 9 The developed force feedback device
for both hands.

the force feedback devices to his both hands and stands on an elevator. To perform
the surgical simulation in the same environment as an actual operation according to

the user's viewpoint and the operation, an angle of an elevation of this display can
be changed from 0 degree to 45 degrees, and the elevator that equipped force feed-
back device can be shifted up and down or back and forth.
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Fig. 11 Real-time elastic organ model made of patient's MRI
dataset which is able to respond against surgical manipulations.
The deformation of the blood vessel caused by the incision. This
image shows the time sequential deformation of the surface and
the vessels. A locus of the scalpel is reflected by using the force
feedback device.
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