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Photomosaic using a programmable GPU
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Abstract

‘We proposed the method for photomosaic generation using a programmable GPU. We design vertices to generate a photomosaic
through a graphics pipeline and suggest a texture representation of an image database whice is used for tile. Both the source
image and the tiles are stored to texture, which are matched by a vertex shader and drawn by a fragment shader. This is much

faster than several techniques which achieve the best match for each tile.

Fl9: B g, MAAE Y, GPGPU
Keywords: Tile Matching, Non-Photorealistic Rendering, GPGPU
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uniform sampler2D srcTex, DBTex;

//source image and database texture

uniform vec2 TexelSizeDB, TexelSizeSrc;

//texel size of database and source image

uniform int nTileSize, nDBCountPerSide;

//real size of tile, # of image per a side of db texture
uniform float fDBStep, £fMAX_GL_FLOAT;

//size of a tile on db texture, maximum value of GL_FLOAT
uniform vec2 unitTileSize;

//size of a tile on source image texture

varying vec2 DBindex;

//texture coordinates of best match image

void main()
{
ivec2 ij, ab;
vec2 offsetDB, temp, corner;
vec3 sampledColorSrc, sampledColorDB, tempVec;
float minDistance, fDistance;
gl_TexCoord(0] = gl_MultiTexCoord0;
minDistance = fMAX_GL_FLOAT;

corner = vec2(0,0);
if(gl_Color.r == 1)
corner.s = -unitTileSize.s;
if(gl_Color.g == 1)
corner.t = -unitTileSize.t;
ab = ivec2(0,0);
for(; ab.y<nDBCountPerSide; ab.y += 1){
ab = ivec2(0,ab.y);
for(; ab.x<nDBCountPerSide; ab.x += 1){
fDistance = 0.;
offsetDB = abxfDBStep;
ij = ivec2(0,0);
for(; ij.y<nTileSize; ij.y += 1){
ij = ivec2(0,ij.y);
for(; ij.x<nTileSize; ij.x += 1}{
temp =
sampledColorSrc = texture2D(srcTex,temp);

gl_TexCoord[0] + ij»TexelSizeSrc + corner;

temp =
sampledColorDB = texture2D(DBTex,temp);

offsetDB + ij+TexelSizeDB;

tempVec = sampledColorSrc - sampledColorDB;
fDistance += dot(tempVec,tempVec);
if(fbistance > minDistance){

ij = ivec2(nTileSize,nTileSize);

break;

}

if (fDistance <= minDistance}{
minDistance = fDistance;
DBindex = offsetDB;

}
if{gl_Color.r == 1)
DBindex.s += fDBStep;
if(gl_Color.g == 1)
DBindex.t += fDBStep;
gl_Position = gl_ModelViewProjectionMatrix x gl_vertex;
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uniform sampler2D DBTex, srcTex;

//source image and database texture
uniform float fBlending;

//blending rate - k

varying vec2 DBindex;

//texture coordinates of best match image

void main()

{
vec4 colorDB, colorSrc;
colorDB = texture2D(DBTex, DBindex.st);
colorSrc = texture2D(srcTex, gl_TexCoord[0].st);
colorDB += (colorSrc-colorDB)xfBlending;

colorDB.a = 1.;

gl_FragColor = colorDB;
}
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