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Abstract: Visualization systems offer several advantages, such as the ability to perceive 3D data
structures in a natural way. In this paper, we focus on the ‘interactivity’ which allows the user to
intuitively control the object and explore the data in real-time. Now, in medicine, image-guided
diagnosis is widely used. Going one step further involves methods that allow physicians to further
improve their diagnosis and to plan therapy or surgery by computer simulation. For this kind of
medicine, we add interactivity to the visualization system, which allows users’ intention interactively in
selecting visualization methods, scaling an arbitrary part of the object, changing viewpoint and setting
seed points. Furthermore, we explore the interactive visualization method and it make possible for
user to take experimental approach for understanding of 3D flow.

Keywords: interactive visualization, multi-physics simulator, flow visualization

=1

1. ##

i

IR E R EB O ERHEIZ L0 AR 2
L—va UL peko BB ET Y LTI
£ DGR 7R BL R B s & B A &
WY ab—v g U _— A B R T
FRREICT A ILF AT —)L « 2 )LF T 4Ty
I ADMGEE~NEBITLODOB D, Filc R &
TP A2 ERR SN D — T, DT iE R %
BEREAICHET 5 FIEA RO BTN S, R
BB O BRAiR % R & STV 5 FIRI

- B D EFROM AN

- 3 WoTHEE (FRIC MR OWEN)

Ths.

AR TUE, A B S BF G 5 Ao TN 2 U ik
ZXIBIT L,E OAEKRBIG & BRI R T 5 7
WOAUETIT 47 3 WILAREA ¥ T =
—AERETDL. A ET 7T 4 THICK Y,
— WX 3 oG a AMICEIEL R L, £,
EEBRWT I —F )KL TEDOT—H
Ty MRS ToRECHEER 2R RT 5 2
&N AlBE kﬁé AUB T T 4 T IRAAET
B 57 DITIL B & = — 06 O A TG
DTMﬁTéiT@&W%%#%E&$4/F
Eanll Lo, 4"/??7’?47“75)0U7
VB A DTHEE AT 5 T2 DI, Bx 2R
WEENFET H. KE Tl i,%ﬂ%@l%ﬁ%u\
PIUCHER L, —FOBRIEICRIG L TTF — % 2l
BT D Y AT AOREEE X - =Bk~
2.

2. WRILIER T L —LTU—7

21 HE

ERY 2=y a B0 A ¥ T 7T
A TV A 2 T AR N R EESCIH B B TR R Tl
Ral—varERTTIZEHLLOS)
ZDH TS, L L, ENBIFERE DT,V
TNE A DMEEBEE LV, DEo X 912,k
PG MG RS B HE I BE U, 25 3 Kk
JCEIFH 1 RIED 4 RICRICKF LT A F T 7
T4 T VAT DOREEITRAL LTV NP]

F 7 R OEE LW O RBUL LD 55 B
BV THRTH B S LTV 5 5 Bryson
52324 L7z Virtual Wind Tunnel' 23 U & L
T3 WIT DAV 1E O EIKAER R O 7212 A
VBT IT 4 T EEE LA b AT AR
R CIIEEC AbND.

22 WEITL—DLU—Y

R A O B RBLRIIA V¥ TV T 4
THEE AN U < RTZZ O F BTN ST
RN & —F TGO AR T F OB
HED DA X T 7T 4 THENEER S
TWAHERAEZ T, AR TIL Figl DY AT A
ERETD. T HEM P ER AR AT
MERT —H 70—l AT ATH .
T — & RePEITRE U, RTRAL TRk o0 T RENE 2 1
LT — X ICB W I~ b Tk a
2 —PFRBINTE D LD ITHKF LTz, *EER T
AT D THDHTZDOITFEE L~ LTI L TIZR A~
DEINTKRA R LREET D,



T Az 228

—

g D77 AT TRV 2-hLvH 2y [
o1 ]
SRR 18] ‘ g
ETE |<_

e B T R —

S

=

TE

5 WIR(ED)

Fig.1 Proposed system process
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Fig.2 Interactive visualization system

32 Fik
A TEEEN T —

(128 128 120) 200step ? IEHIAKG D P>
TIEGR 7 ' VT —2)THZ N2 A T8
ThHDH.WHT T 7 47 Ad— FIZ X0 e
HRAIRER T 7 AF v~y B 7 2R Lo
Va—AbL XY o 7Kl L7, 3
WILT — X BRI EE/RFH CTAT A AL, 20D
WG 2R Y TN~ v B 7 L THEICE
WD BRI 24T - THEE4 5P 2 — 73
YR Z BT BRI IR A N C DR RN B A
HIB5720,FZ0FIZER) I ~DT 7 AT ¥

2/4

JEREZ P E S RUTR B 70,

B. fi&ET — %
SAREZETHEZLNTWAEDTC,ZEDOEEE
RERTRY T Z2H5E L TERRLE.

C. Wi —#
Himgk - 61575 (BEFEH 1 325427) CTEHE
NTZ3RITRT MG THD.

=

C.1 =7 hVEH

-7 Uy

R RN E AR > CLE S MEE RN 572
OIZ,7 Uy B THEHT,EOER, 13
BT 2 < X 912 L7z, PHANTOM TH{EL
WIS 2 B BICY) 0 B 2 Wi 7 e — 7 0
B Rl
A Al NG/

N7 bVERED BEREAERED 7= DIz 55T
Rt Ue, AN EN S D@y L2 —Y T
HHEFNEEENABEN TWDE T — RS T %
FEL CO@IYT 2% T 72(Figl). h 7 — R 77
L7265 Tl en s Uy ZEICERFI2H
oD REFRE L.

210y 7HE BT {

Fa—7
(0,100,0)

Fig.3 Color coding similar to Color Doppler
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Fig.4 Particle trace
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Fig. 5 Calculation of Circulation I
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Fig.6 Parallel between Color Doppler and result
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Fig.7 Visual exploration
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Fig.8 Vorticity (a) and Circulation (b)
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