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Synthesis of Ocean Wave Models and Simulation Using GPU
DongMin, Lee" - Sungkee, Lee”

ABSTRACT

Among many other CG generated natural scenes, the representation of ocean surfaces is one of the most complicated and
time-consuming problem because of its large extent and complex surface movement. We present a hybrid method to represent and
animate unbound deep-water ocean surfaces by utilizing graphics processor as both simulation and rendering core. Our technique
is mainly based on spectral approaches that generate a high-detailed height field using Fourier transform on a 2D regular grid.
Additionally, we incorporate Gerstner model and generate low-detailed height field on a 2D projected grid in order to represent
large waves and main structure of ocean surface. There is no interruption between CPU and GPU, and no need to transfer
simulation results from the system memory to graphics hardware because the entire simulation and rending processecs are done
on graphics processor. As a result we can synthesize and render realistic water surfaces in real-time. Proposed techniques are
readily adoptable to real-time applications such as computer games that have heavy work load on CPU but still demand plausible
natural scenes.

Key Words : Natural phenomena, Ocean wave models, GPU(Graphics Processing Unit), Reali-time wave simulation
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vold PS_Gerstner({in half2 coord0 : TEXCOORD(,
out float4 OUTC : COLORO)
{
float4 pos = lerp( lerp(corner0, cornerl, coord0.x),
lerp(corner3, corner2, coord0.x}, coordd.y);
pos = pos / pos.w;
for( int i=0; i<WAVE_COUNT/4 ; i++ )
{
float4 theta = kx[i]*pos.x + kz[i]*pos.z ~
omega[l]*t;
float4 SINE = mag[i]*sin{theta);
floatd DX += dirx{i]*SINE;
float4 DI += dirz[1]*SINE;
floatd Y += mag(ij*cos{theta);
}
OUT0.xX = pos.x - (DX.r+DX.g+DX.b+DX.a);
OUTO.z = pos.z - (DZ.r+DZ.g+DZ.b+DZ.a);
OUTO.y = Y.r + Y.g + Y.b + Y.a;
oUTO0.w = 1;

}
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Gerstner Fourler Ship-wave
height height height
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Ship-wave Fourier
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Reflection
map
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floatd pos = lerp( lerp(corner0, cornerl, IN.coord0.x),
lerp(corner3, corner?, IN.coord0.x), IN.coordQ.y);
pos = pos / pos.w;
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float3 GerstnerPos =

tex2Dlod( SamplerGersterHeight, float4(IN.coord0,0,1));
float3 OUT .GerstnerNormal =

tex2Dlod(SamplerGersterNormal, float4(IN.coord0,0,1));
floatd HD =

tex2Dlod(SamplerFourierHD, float4(OUT FourierCoord,0,1));

float3 FourierPos = pos + float3(lamda*HD.zHD.x lam*HD.w);
OUT.objpos = Gerstner_pos +Fourier_pos +{0,VerletHeight,0};
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float2 FourierNormal =
tex2D(SamplerFourierNormal, IN.FourierCoord);
Normal.xz = IN.GerstnerNormal.xz + FourierNormal;

Normaly = 1;
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float3 vRefl = normalize( reflect(-IN.View, Normal) );
float3 vRefr =

normalize( refract(-IN.View, Normal, 1/1.33) )
float2 refrcoord =IN.ReflCoord+vRefr.xz*IN.objpos.y *.1;
float? reflccord = IN.ReflCoord + vReflxz * 0.1;
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float4 refl = tex2D(SamplerRefl, reflcoord);
floatd refr = tex2D(SamplerRefr, refrcoord);
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float dotVN = dot(IN.View, Normal);
float fresnel = RO + (1-R0)*pow(l-max(dotVN, -dotVN), 5);
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float4 sun = pow( SunStrength * pow( saturate( dot(vRef],
vLight)),SunShininess)*float4(1.2, 04, 0.1, 1), 1/2.2);
return lerp(refr, refl, saturate(fresnel)) + sun;
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