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Design and Implementation of GPU Based Time—Variant Volume Rendering
Program and User—Friendly Transfer Function Editor
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Zlo]= Time—Variant S5 dlo]glol] )3t AAzF Al Q471 A&Ea ok UWHA 2 Time—Variant H|©]
He 1 27178 34 B dlolele Frullell] ) wje)] o]28, o]F Ao R JRAglehe Hle B2 gl
glojgitt. ki, PC 138X s=glofe] wAs whde] wegl 3 AFEY vl HFEES o]gsh HE/ Al «
g o2y /b Time—Variant &F dlo|ge] A7 £F AP o] duk PCoA st = A7}
A& Qlek GPUS HA4d 4 Z1HE 4o]r (vertex & fragment shader):= % Atel] A3l Wy o
b ARERE T2y 7l wE B dgyS ik PCAME 7hsatA Ptk 2 =Folld= GPUE o] g4l
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7] HBteF AMEAF MeAQl A4 e Fo)AE AAIBIL FASSItE B3], Azt wket F4 0% mglslof she
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#HA0f: Time—Variant Volume Data, Volume Rendering, Transfer Function, User Interface
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[1]. oA g4 wjg& o]83iA MELS 7] flsiA
92271 §5d £3o] "ast ol iy =3 (proxy
polygon)olgtal gt} HE 22kl HAAE o] &M EF
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g wuit} AoREE A9 F Gupks AEiM &
jJr 9225 Aok skl o]+ glCopyTexImage ¥
== OpenGLY PBO(Pixel Buffer Object) 2oz 47
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1st pass
Generate alpha texture from frame buffer
Draw Proxy Slice with alpha texture
Check alpha value in fragment program
if (alpha value > threshold) depth = 0
else depth =1
2nd pass :
Draw proxy slice
Do stencil test
if (fail stencil test) skip fragment program for Phong shading
else if (fail depth test)
stencil = 1
skip fragment program for Phong shading
else do fragment program for Phong shading

J8 1. AHIA HEHE 0|83 0|2 2 HEY Lz

[} ()

ilkl

glStencilFunc (GL_NOTEQUAL, 1, 1);

glStencilOp (GL_KEEP, GL_REPLACE, GL_KEEP);

J8 2. giStencil &0 4F IE

3.2. g St AUH7|
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st pass -
Draw proxy slice
Check voxel value in fragment program
if (voxel value >= threshold) depth =1

else depth =0
2nd pass :

Draw proxy slice

Apply 7 test

if (depth == 0) skip fragment program for Phong shading
else do fragment program for Phong shading

8 3. 8 S AdUsI| guelE

4. Time—Variant H|0|E{ 2HZ

UurH o2 Time—Variant HoJEl= A7 d|o]E(static
data)ell Hla] 1 F7)7F AX gukdlog Ao 1GBe =17]

& 7He GPU HZZe 58, 24 2 835 Ad v
ezt HA volHE o 28 F fls £ AUtk
Time—Variant Hle|H& n2Zd9e] A4 doJgFo] HojA
o]Foxl Fol7] wiel| 7|7t ZHY o AL ¢ v
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< 29 A ZE(load) S 5 fitk o]H$ Al
S5 dsiMe EF dHolHE HdHEe] Es gi=
230 At et 7irfstel Badh Zydlo] glow
awam GPU Hlxe|z HAkshs WRlew dvyshs A
o] dgs}rt.
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4.1. HIoJEf 4y

GPU 2§ ddaelr BE 2§ HolgE 33k g9
Az A oy, "adk 33 HaHd= IA 3714
7} =, BF 823, Jgt)Ad E(gradient) B22#, norm
o), 3, oz ZTeYdeR A Time—Variant
telele] Agee BE ZHYES Vg g9aAE ALY
do7) ik Ayl Hadh dolgrt EF "xx ¥
Aol sheraa T Wl dEee] 43w A Ho
El(raw data)E ol Arzre R H2E AT 5 gl

Ank g E B porm HoE7F BR3E A9 o]
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Light mlv& ©]-83lA T7}/’ihﬂ/t£7"o%‘ Atk FYe Ay
S5/ =1 4 QloH dAlE gMIAE  F¢(ambient

light) ¥} W3k F<(directional light)S& A3t} 3 F7F &
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File TF Light Help
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Mo
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o o
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Manipulation
@ Camera

O Volume Data
O Lights

Projection
@ Parallel

O Perspective

Sampling Rate

Change Sampling Rate : 1.60

Light2 | Directional Light * |
Red Green Blue
Color (255 |4 EREE

X:05 Y:05 Vi) Bt

Direction === =={T-}= =={-[}=

| & ok l l xgancel|
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File TF Light Help

Manipulation
@ Camera

© Volume Data
O Lights
Projection
@ Parallel

O Perspective

Sampling Rate

—

Navigation
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File TF Light Help

Manipulation
@ Camera

O Volume Data
O Lights
Projection

@ Parallel

O Perspective
Sampling Rate
—_—

Navigation

olg] ZeYdo FAH Time—Variant £F HolElE 1
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skl whel A Wstafof dtt. ey e Zeglow
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o] i ¥ 100 EFY 28& 7KL girk 1 82 o] o
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File TF Light Help

Manipulation
@ Camera

O Volume Data
O Lights
Projection
@ Parallel

O Perspective

Sampling Rate

Change Sampling Rate : 2.40

T8l 8. Turbulent Vortex ClIOJE (AR =aj|)
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Manipulation
@ Camera

© Volume Data

O Lights

Projection
© Parallel

O Perspective

Sampling Rate

T8 9. Turbulent Vortex CIO|E{ (208 =2{|)

File TF Light Help

Manipulation
@ Camera

) Volume Data
O Lights
Projection

@ Parallel

O Perspective

Sampling Rate

i T ]

Navigation
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