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Real-time Rendering Algorithm for Water Surface Based on GPU
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Abstract This paper presents an algorithm to generate and render water surface in real-time based on programmable graphics hardware.
The algorithm completes the rendering process by realization of water surface modeling and reflection and refraction of water. It models the water
surface based on sine wave overlapped, using tow bumping-maps to achieve action effect of the water, realizes the reflection, refraction and fresnel
illumination effects with texture mapping. Experimental result shows the algorithm meets the photorealism and real-time requirement very well and
can apply to the generation of photorealistic water in visual reality.
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3 HLSL GPU

TPslnput_1_4VS_1_1 PS_1_4 Fluid(TVsInput input)
{ TPsinput_1_4 output;
half4 pos = input.Position;
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output.Position = mul(pos, gWorldViewProj);

1

output.ReflectionTexCoord = mul(pos, gReflection);

output.RefractionTexCoord = mul(pos, gRefraction);

1

output.BumpTexCoordO = frac(gBumpDir0.xy><gTime) + (input.
TexCoord><gBumpScale0>gScale);

output.BumpTexCoordl = frac(gBumpDirl.xy><gTime) + (input.
TexCoord><gBumpScalel>=<gScale);

output.FluidToCam = normalize(gCameraPosition - pos);

output.SurfaceDetail TexCoord = frac(gDetailDir.xy>gTime) +
input.TexCoord;

return output; }
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TFresnel = r + ( 1-r )xpow (1.0-dot (viewDir, normal),5.0 (6)
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finalColor = watercolor + reflectionColor X TFresnel + reftraction
Colorx (1-TFresnel )

TFresnel viewDir ~ camera
normal finalColor waterColor
reflectionColor refracction
Color
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VC.NET 2.4 GHz 4 CPU ATI Radeon 9550 128 MB
512 MB DDR333 7 200 rpm 80 GB WD
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