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Implementation of Fluid Flow Simulation
by Lattice Boltzmann Method onto GPU

Shin-ichiro MORI f
Shinji TOMITA f

Makoto KOMATSUBARA T
Yasuhiko NAKASHIMA

Abstract 0 The rapid improvement of both the performance and the programmability of graphics
processor units(GPUs) makes it possible to perform non-graphics, general-purpose computations on the
GPU. As a part of the prototype of real-time interactive simulation system, we have implemented a fluid
flow simulation program onto the GPU based on the Lattice Boltzmann Method. This implementation
results are described in this paper. The experimental results based on the current implementation show
that the GPU outperforms more than ten times as the CPU. On the other hand, this paper also reports

that the simulation results may not always the same between the simulation on GPU and that on CPU.
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//fp1

struct fpIN{

float4 texCoord :TEXO;
};

struct fpOUT{

float4 col :COLOR;

};

fpOUT main( fpIN IN,

uniform samplerRECT texl,

uniform samplerRECT tex3,

uniform samplerRECT tex4,

uniform float FAI,

uniform float ROU)

{

fpOUT OUT;

float4 V=f4texRECT(tex3,IN.texCoord.xy);
float kabe=f4texRECT (tex4,IN.texCoord.xy) .x;
float4 f=f4texRECT(tex1,IN.texCoord.xy);
float4 fe,fee;

int4 e;

float V2;

if (kabe<0.5f){
V2=V.x*V.x+V.y*V.y;
e=int4(1,0,-1,0);
fee=exV.x+(e.yxwz)*V.y;
fe=(V.w-ROU+V.w*(3.0f*xfee+d.5f*feexfee
-1.5£%V2))/9.0f;
0UT.col=f-(f-fe) /FAI;

}

else OUT.col.xyzw=f.zwxy;
return 0OUT;

}
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