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Abstract

This paper introduces the surface detailed painterly rendering using heightfield map. To do
this, we implement painterly rendering using normal mapping and displacement mapping method
by heightfield map. The suggested method can apply to the 3D visualization program and game
engine for representing the surface detailed realtime rendering using GPU programming
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oPosition = mul(modelViewProj, position);
oTexCoord = texCoord

/I Calculate vertex normal
float2 rCoord = float2({texCoord.x+0.01, texCoord.y);
float2 aCoord = float2(texCoord.x, texCoord.y+0.01);
float3 Hg = tex2D(heightMap, texCoord).xyz,
float3 Ha = tex2D(heightMap, aCoord).xyz;
float3 Hr = tex2D(heightMap, rCoord).xyz;
float3 normM1 = float3(Hr.x-Hg.x, Ha.x-Hg.x, 1),
float3 normM2 = float3(Hr.y-Hg.y, Ha.y-Hg.y, 1);
float3 normM3 = float3(Hr.z-Hg.z, Ha.z-Hg.z, 1);
float3 N = normalize(normM1+normM2+normM3 );
oNormal = N;
lightDirection = lightPosition - position.xyz;
// Add the computation of a per-vertex half-angle vector
float3 eyeDirection = eyePosition - position.xyz;
haifAngle = normalize{normalize(lightDirection) +

normalize(eyeDirection));
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void Dis_VertexShader(floatd position : POSITION,
float3 normal : NORMAL,

float2 texCoord : TEXCOORDO,

out float4 oPosition : POSITION,
out float2 oTexCoord : TEXCOORDGO,
out float3 oNormal 1 TEXCOORDA1,

out float3 lightDirection : TEXCOORD?2,
out float3 haifAngie : TEXCOORDS,
uniform float dis, // height scale factor
uniform float3 lightPosition, // Object-space
uniform float3 eyePosition, /I Object-space
uniform float4x4 modelViewProj,
uniform sampler2D  decal,
uniform sampler2D  heightMap)

{
/I Displacement Mapping

float3 expand(float3 v) { return (v-0.5)*2; }
void Dis_PixelShader({float2 decalTexCoord : TEXCOORDO,
float3 normal : TEXCOORD1,

float3 lightDirection : TEXCOORD2,
float3 halfAngle : TEXCOORD3,
out float4 color : COLOR,

uniform float ambient,

uniform float4 LMd, // Light-material diffuse
uniform float4 LMs, // Light-material specular
uniform float shininess, // Light-material shiness
uniform float biend, // texture blending factor
uniform sampler2D  decal,

uniform sampler2D  heightMap,

uniform samplerCUBE normalizeCube,

uniform samplerCUBE normalizeCube2)

/I Fetch and expand range-compressed normal
float2 rCoord = float2(decalTexCoord.x+0.01, decalTexCoord.y),
float2 aCoord = float2(decalTexCoord.x, decalTexCoord.y+0.01);
/I Calculate Pixel Normal
float3 Hg = tex2D(heightMap, decalTexCoord).xyz;
float3 Ha = tex2D(heightMap, aCoord).xyz;
float3 Hr = tex2D(heightMap, rCoord).xyz;
float3 normM1 = float3(Hr.x-Hg.x, Ha.x-Hg.x, 1);
float3 normM2 = float3(Hr.y-Hg.y, Ha.y-Hg.y, 1);
float3 normM3 = float3(Hr.z-Hg.z, Ha.z-Hg.z, 1);
float3 norm = normalize(normM1+normM2+normM3);
float3 N = normalize(norm);
/I Fetch and expand normalized light vector
float3 normLightDirTex = texCUBE(normalizeCube,
lightDirection).xyz;
float3 normLightDir = expand(normLightDirTex);
/I Fetch and expand normalized half-angle vector
float3 normHalfAngleTex = texCUBE(normalizeCube2,
halfAngle).xyz;
float3 normHalfAngle = expand(normHalfAngleTex);
/l Compute diffuse and specular lighting dot products
float diffuse = saturate(dot(N, normLightDir));
float specular = pow(saturate(dot(N, normHalfAngle)),shininess);
if (diffuse <=0) specular=0;
/I Successive multiplies to raise specular to 8th power
float3 decalTexture = tex2D{decal, decalTexCoord).xyz;
float3 decalColor = LMd*(diffuse+ambient)*decalTexture;
float3 NormalColor= | Ms*specular;
color.xyz= decalColor+NormalColor;
color.w=1;
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