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Bable Simulation with An Adaptive Data Structure

TAkUYA UEDA,* MAKOTO Fujisawat and KENJIRO T. MIURAf

In order to create realistic animations of computer graphics for movies and other commer-
cial films, the physically-based simulation is mainly adopted to realize gas or liquid flows for
rendering flames and water movements. However no babble is dealt even for simulation of
a low viscosity liquid like water and it looks like a high viscosity liquid rather than the real
water. Hence the purpose of this research is to realize a simulation of fluid with babbles that
can treat their deformations as well as movements.

In this research, we use non-uniformly subdivided grids with an adaptive data structure
instead of uniformly subdivided grids to decrease the amount of data and the computation
time required to guarantee the same accuracy, and we make the size of the grids around
babbles smaller than other parts. We compute pressure and velocity field with using the
adaptive grids generated in such a way and develop an algorithm to update babbles’ veloc-
ities by use of them. Compared with the simulations with the uniformly subdivided grids,
those with the adaptively subdivided grids require about one tenth memory size and one

sixteenth computation time.
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int Pedigree( int cell, int x, int y, int level )
{
unsigned int tempX = x, tempY = y;
int tempLevel = "current cell level";
int child;
int neighborCell;
if( "cell has child" ){
tempX = tempX << ( 32 + tempLevel - level );
tempY = tempY << ( 32 + tempLevel - level );
tempX = tempX >> 31;
tempY = tempY >> 31;
child = "pointer corresponding ( x, y )";
neighborCell = Pedigree( child, x, y, level )
Yelsed{
neighborCell = cell;
}

return neighborCell;
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