Volume Rendering by Improved Ray Casting

Hyeong gyun Kim* Yong Ho Kim**, Sang Beom Lee**
*Dept. of Computer , Chosun University, **Chosun College of Science & Technology

E-mail : multikim87@hanmail.net

o ot

E =gdAMs AFA dolHd digd 84 BF dAHY S £330 A, 719 BAH 23
1ol dal Fd BAE A AL FFHI}E 7y IRCFE A¢ fﬂ'q IRCF #AL o] 3lax
o g FHAFHE B3] 42 EFHEY HARE ol&3) A FAH 3 Ao EEHEYS
T fAAA AEFA FR FHE dArte et 7129 nEAe FAH FF Adye AL
Volume Rendering Operations®] Al4FgFe] @ol o 9+ Yy &7} Holx A Ho us] ot
A" AEg IHEC] Be] AUHT AT B =FL g 4dx29 @23}511} ALE 71HE
58] Volume Rendering Operationse] A3F#FS HUig EYoz Jdozy £5E Hoji 7|9 1
A Al 7i7ke A3e 48 U AU B, E =RdMs 7189 34 33 sy B¥
3t UubAEQ A, Ad, B9 § Ao ARES AU WS E&) vlmw BAMFL

b f

7=
Volume Rendering, Ray CastingUser

.M B Rendering Operationse] #AS AX 333
xz =3 9 male] = FAE AT, 5F WS AA geich A H
AR dFE Gl g FHo] FolA ony A golHE Teshe] AMe] o] Lol
o wet 2347 GelA 3L ez B Gne ARm e adA we Aawes
@Qﬂ Z]_T'_ 9\1"&' @%Olt} 37—(]’0;5]\_1 él%"?l 7@ ?_1-“ ;-q‘__q_%ol “*0111 B]E%a?_] QHE]%] ﬁg‘).\_lol
Bg 2449 AFH E_LJHE ARE 7HA g 2} @ 2= gk
e dlol HEHOZ BF WHAYE & F A% goy w wpode A7 doldd g 7
25 doge A37te E‘*ﬂ CTy MRIZ2 2o B4 23 sjuel GRS mokste] MG
FAE T 4TI AH Al 3RE o8 walol IRCF BA4-2 53 5829 2§ dgy
3 AlZ+3} sb= by o)tk = ue zetaich oJ7)A, IRCF HA&
25 Arigye] $8PoE AmuwW Medical Ao A HAm Mozl By 2

Imaging, Modeling, Paleontology, Computational

E

e oleBT &, E4 a4 ARL A

Flluid Dynamics, Education, Nondestructive BA 2HL AT BA 2o o5 AR o
o T = T

Testing, Microscopic Analysis, Oil Exploration ;]9} BEuE e )83 TA ] ARE 23

o = pu—y
TR ot £ An S5E FA2 D o prwsge AAR F de BEY=EIY
9= AR bt o
Tad w8 i;l f ;},q ey e EFHEIU AN Aztele] A % shadl o
AEFeE £F dHYE ] AT TMMT g ua 24 ame A% ae 2REE Bl
A 4 7 & 5 A% oPHe Volume



ANE B4 F3o] o8 BE dv

At BAL Y AviFe V&Y B F
A 7]Hol] i) Volume Rendering Operations2]
AdEE gol FYPez AHLL 4T ®
olel Aol fAMG 1R JA4 AAEE
£ 7 ANk 71E A AT LA s
AdF 247 33 8 YoM Zdse
d, Ad, 5 T U A6 e Fsio
Hln BAEkdch
£ =RdMe 2304 718 Fd FH 9

o

ne 2

)

2 28§ WoYe) gs) Amum, 3B S
B4 23 7P AT PRCF HYL 59 2

& 43 71 d3A et 43 MEe )
&9 34 A3 ALE Fd 3 7o A
Algdol 33ty O BESA4E vla 2Agth uhx)
oz 579 ZEAdAME ¥F AFHAAN A
e A A g

I 71Ee) BN £ S8 25 oy

25 Wo@e AR didel s CTy
MRIg} e FulE F3) HE Hol dozl A
A diolH& F3l 3D A Zg} st WAoln). 23}
A oA BEEYE & AUY B3 49
Fdolvd iR 999 7xE X8¥ = Y= &
BE zn Uk dwtyoz . B F WAy A
< oiff 2¥1x o] Volume Rendering
Operations 3} 3-& £3] 7}X)3} 814 "l

i Segmentation l

1

Gradient
Computation

1

Resampling l

1

Classification l

i

|
l
[__sneamo |
|

i

Compoisiting ,

2% 1. Volume Rendering Operations

dEHez 34 24 AUYe 5 +
B4 33 Jge ZE 2§ dolye 3
g3 Yoz, 2 HaL Ave 2
A5 ztztel 2% dolEEel 7}

Volume Rendering Operations 338 %3 ¥
2AsA 2o 5, 4 FHL H4ELE

3x3d Az EF dolHE AR d¥
Sl olFez siatel dA&3FHA F
FE met 93 PAe= EF
o1l 7lodste A= FAHToEHN
B39 WoE Z¥ste wgelzr ¥
ATk A7 FHA9 TIHEE FAsE Yyo
Front-To-Back ¥'2)# Back-To-Front ¥}4l2-
7 =tk 13829 o] Front-To-Back 2
34 F4 36 Aude BF delHEd
B E A4, B4z B2 44, o9 2,
o149, ¥HAYE 3 Hdo i BriE
A3}

IR A e A ) 1
2 ex K ot o

S b ou e Ay ob M b hrom

£ (o

. ®orst IRCF Mg S8 28 Aoy

2 =&dMe AHdtg IRCF(Improved Ray
Casting Function) 34 7j&9] F4 F7 33
& B3% FHE F45 29 A4 3aE E5
St 24E EFHES 929 ARE Edz
YT Aoz oA A9 ddHe EFYE
s 249 FF g2 ERURdA AAG 3
Bt dAE 7o f4AE FEPeR s
e a0 BRYEE FA FFHA gsiM 2

A d}
/- Eﬁﬂ%‘lbﬂf\
Y Y ——
a5
B,
s
\J
zZ
(a) 71&=34 (b) ZAAT=A
EERREEES Y

a3 249 A@e BA 3 AR Aaw
B4 2He Az B 23 A9@e Y
ol 7 sadl W ARL Yo FY 23 Y
& 27] s AN Qo] s oAl 5
A, ALY B4 FAel ASEE AY A
HE & B4 24 332 ANZ BAYAAE
ARG B 92 FBES F B Al

- 663 -



N By #Hel AzgEth (B)aYlH Bahol
B4 P B BA 24 FYe FAHA 9
A B,

H &K

=]

[~
2t

Ao alA 24 adAddM A, 7]
Volume Rendering Operations?] A4itEe 7]&
FA F3F U ALFe) A AW, & g
224 A, A ] A EE ¥l &o] o=
Ak} wieba Volume Rendering Operations
9] Aol F FolsA Euh A, HAF
o2 ARFL Fol=w ARE @A IT

B =R Agd IRCF gL 2A 333
€ AXA doh T4 34 ¥ AR, BUg
I 9 F&, BE HxdAM B4 3d 9ol
ARoz A ZAE AXA (¥ 4)

i 2340} ANFE '

Gradient
tation

<

Gradient
Computation

I Resampling

Classification

Resampling

Classification

Shading

Compoising

a+a2[ A IR

1Y 4. Improved Ray Casting Function %

(1] &4 24 87 43 @ 7189 34 &4
7% ¢l Volume Rendering Operations 332 &
3 WoE 2R3 Bt
[2] B33 fA FF : 1SN 2PZ S
TRz sta ¥l 94 ARE EUE o
3k Aoz FH Volume  Rendering
Operations #A & AX A He EA £53
Zop YrlE Addste ") 238 £ F49
AENA AASA Aot ZeH s A dig B
FHzel wret 71 stA Aok ujFd A3 dlo)
EHol Az dAT deje] EFEAEe Wrlg
S AR dgo= o) Ao B HAY u)
2 BEFEBEY 977 EA7F obd wlF o)Al
A A gAgeg Bz YA oA &2
= A {fAS ERRES HI1E JEAA "ot

3] A4 g4 ¥ 2F 0 2yE EEEESY
U718 BAY9AE EdE o HRA Volume
Rendering Operations #3-& AA &4 a9
W71E AAEA Arh

o714, IRCF #38& AXA HY, AL
sl 4ol AAG BENARE AFRd AF
UA AdFe e AM4E € 7 Aok o
Hozy, 71EY FA F3H g3 dv nd
o 7t7hE 44 S&£FHY AAE T F UA
gt g 4gedMe 71€9 Fd 37 A9
B9 AAE FH =3 #APGo) dis) A Eo)
AL B8 vlm &4 32 3ok

oX

v. &8l o Zyl

0

71&0 Fd A AR ALE A 7 7
A9 Volume Rendering Operations| #|4teel
Apol & H1z Zo] Hln £4 sk

& 1. Volume Rendering Operations #|4b2 ]

toleg Total(Pixel) ST Here T
ENGINE 7208960 4015329 2302380
LOBSTER 3481600 2929648 1600603
3DHEAD 714324 5052436 2853260
CTHEAD 7405568 5318987 2973958

¥ 18 #Fzshd ZA EBF vlolgd s

A 2HA Age 2z 2§ deldel )
Volume Rendering OperationsE 4-3J3}4 =

FYFE AR 71z PHo) wa AR
zoA BE e B 5 Atk ANFL FA0x

_664_



XA

w

k!

ol

3o o8

i
el

ik

%

T AL ohin ANFE FolXw 2w
& A gl vehtd Bk 1 9%

#H22 37] 93 IRCF HAo] ALsYx, 29

514 REZF o] o] 3D BF dHolEd o

& AdE 71YHE Fa ﬁl*P%*a EAqSE B F

7F o

a9 58 v|Ee 4 A
A9 B 4 By 94 dehiz gich

tlo iy

.{

(@ 71E34%4  OIANE F4
a9 5 #d 3 AlEHA

4%

:L@ 55 2F HolHY A dE drYye
Bz, A fAS Ao Azs ans
%% 2 47 A 28 62 E 194 HaR

o
4% 3D EF dolHd dd dtiyg F Ao
o

(@) A& 24 74 Wy

IEEE International
Conference on Image Processing 1997, 1998

[2] N. Memon, P.W.Wong, "Protecting Digital
Media Content," Comm. of the ACM,
Vol41, No.7, pp.3543, 1998

[1] Proceedings of the

[3] M.D.Swanson, M. Kobayashi and A. H.
Tewfik, "Multimedia Data-Embedding and
Watermarking Technologies," Proc. of the
IEEE, Vol. 86, No.6, pp.1064-1087, 1998

[4] R. Anderson Ed., "Information Hiding," in

Lecture Notes in Computer Science,
Vol.1147, Springer, 1996
{51 R.Anderson and F.A.P.Petitcolas, "On the

Limits of Stegangoraphy,” IEEE JSAC, Vol
41, No.7, pp.474-481, 1998

[6] P T, “EFE» L 0IER”, TR
R it, 1998(in Japanese)

[7) W. Bender, D. Gruhl, N.Morimoto and A
Lu, "Techniques for Data Hiding" IBM
Syst. J., Vol. 35, pp.313-336, 1996

[8] N.  Nikolaidis, 1.  Pitas, "Copyright
Protection of Images Using Robust Image

In proceedings of the IEEE
Conference on  Acoustics,

Speech and Signal Processing, IEEE Press,

pp.2168-2171, 199

C. 1. Podilchuk, W.Zeng, "Image-Adaptive

Watermarking Using Visual Models," IEEE

JSAC, Vol.16, No4, pp.525-539, 1998

[10] I. Cox, J. Kilian, T. Leighton and T.
Shamoon,  "Secure  Spread
watermarking for Multimedia," Tech. Rep.
95-10, NEC Research Institute, 1995

Signature,"
International

[9

—_—

Specturm

_665_



	HOJBAV_2005_y2005m10a-0663.tif
	HOJBAV_2005_y2005m10a-0664.tif
	HOJBAV_2005_y2005m10a-0665.tif
	HOJBAV_2005_y2005m10a-0666.tif

