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Key-Frame Based Real-Time Fluid Simulations

Jihyun Rvu*, Sanghun Park”

ABSTRACT

Systems for physically based fluid animation have developed rapidly in the visual special effects in-
dustry and can make very high quality images. ITowever, in the real-time application fields such as com—
puter game, the simulation speed is more critical issue than image quality. This paper presents a real-time
method for animating fluid using programmable graphics pipeline. We show that once two key-frames
are given, the technique can interactively generate a sequence of images changing from the source
key-frame to the target.
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//// Step D Gaussian Filtering (p — D)
void GaussFilt( half2 coords: WPOS,
out half4 dNew: COLOR,
uniform half radius,

uniform samplerRECT d, // density field p
uniform samplerRECT k ) // gaussian kernel
{
half4 vSum = half4(0, 0, 0, O);
int i, J;

for (i = -radius; i <= radius; i++)

for (j = -radius; j <= radius; j++)

dNew.xy = vSum.xy;
dNew.zw = 0.0

// grid coordinates
// gaussian filtered density
// radius of gaussian filter

vSum += hatexRECT(d, coords+half2(i, j)) * hdtexRECT(k, half2(r+i, r+j));

//// Step @-1: Add Foree (F=p const Vh{) )
[)
void MultDen( half2 coords : WPQS, // grid coordinates
out half4 f : COLOR, // driving force F
uniform samplerRECT d, // filtered density »

uniform samplerRECT ¢} // pre~calculated const EL{’?
()

{
half dd = hltexRECT(d, coords);

half2 cc = h2texRECT (¢, coords);

fxy = dd # ccxy;
fzw = 0.0
1

/1 Step @-2: Add Force (w=u+F)

void AddForce( half2 coords : WPOS, // grid coordinates
out half4 uNew : COLOR,  // new vclocity

uniform half timestep,
uniform samplerRECT u,
uniform samplerRECT f )

// the velocity ficld
// force field to be added
)
{
half4 vel = hdtexRECT (u, coords);
half4 force = hdtexRECT(, coords);

uNew.xy = vel + timestep * force;
uNew.zw = 0.0;

gl 3. A" & Add Force Zef1HE =23

A FHEH YT GPURE NVIDIA GeForce 6300
GT (256MB)7} A+&5 0

18 2. 28 O Gaussian Filtering Zef1HE =273
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