Iterativ algoritmusok



Konvolucio

Gauss szuro

L(X,Y)= j J'L(X —x,Y = y)w(X,Y,x, y)dxdy
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http://upload.wikimedia.org/wikipedia/commons/d/d7/Halftone,_Gaussian_Blur.jpg
http://en.wikipedia.org/wiki/File:Gaussian_Filter.svg

Konvolucio

Gauss szuro

uniform sampler2D colorMap;

const float kernel[9] = float[9](
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out vec4 outColor;

void main(){
outColor = vec4(0.0);
for(int x=-1; x<1; ++Xx)
for(int y=-1; y<1; ++y)
outColor += texelFetch(colorMap, ivec2(gl FragCoord) + ivec2(x,y)) *
kernel[ (x+1)+(y+1)*3] / 16.0;
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Szeparabilis szOrok

uniform sampler2D colorMap;
const float kernel[3] = float[3]( 1.0, 2.0, 1.0 );
out vec4 outColor;

void main(){
outColor = vec4(0.0);
for(int x=-1; x<1; ++Xx)
outColor += texelFetch(colorMap,
ivec2(gl _FragCoord) + ivec2(x,0)) * kernel[x+1] / 4.9;

}

uniform sampler2D colorMap;
const float kernel[3] = float[3]( 1.0, 2.0, 1.0 );
out vec4 outColor;

void main(){
outColor = vec4(0.0);
for(int y=-1; y<1; ++y)
outColor += texelFetch(colorMap,
ivec2(gl FragCoord) + ivec2(@,y)) * kernel[y+1l] / 4.0;




Szeparabilis szOrok

uniform sampler2D colorMap;
uniform vec2 textureSize;

in vec2 fTexCoord;
out vec4 outColor;

const float ONE_PER_SQRT_TWOPI = 0.3989;

float wl(float x){
return ONE_PER_SQRT_TWOPI / sigma / sigma * exp(-x*x/2.0/sigma/sigma);

}

void main(){
outColor = vec4(0.0);
for(int i= -N/2; i<N/2; ++1i){
float d = 1 / textureSize.x;
outColor += texture(colorMap, fTexCoord - vec2(d,0.0)) * wl(d);

}
}




Szeparabilis szOrok

Fontossag szerinti mintavetel
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Szeparabilis szOrok

Szeparalhato Gauss szUro

uniform sampler2D colorMap;
in vec2 texCoord;

const float offset[5] = float[5](-1.282, -0.524, O, 0.524, 1.282);

void main(){
for(int x=-2; x<2; ++x)

outColor += I(texCoord + vec(offset[x], ©.0)) / 5.0;
}

uniform sampler2D colorMap;
in vec2 texCoord;

const float offset[5] = float[5](-1.282, -0.524, O, 0.524, 1.282);

void main(){
for(int y=-2; y<2; ++y)

outColor += I(texCoord + vec(0.0, offset[y])) / 5.0;
}




Framebuffer

A rendereles celpontja
Osszefogja a rajzolasi allapotokat
Hasonlo a textura objektumhoz

Kepernyo bufferek
Framebuffer object
Color buffer
GL_MAX_COLOR_ATTACHMENTS
Depth buffer
Stencil buffer



Framebuffer

GLuint framebuffer;
glGenFramebuffers(1l, &framebuffer);
glBindFramebuffer (GL_FRAMEBUFFER, framebuffer);

GLuint* colorAttachments = new GLuint[planes];
glGenTextures(planes, colorAttachments);
for(int i=0; i<planes; ++i){
// textura beallitasok
glFramebufferTexture2D(GL_FRAMEBUFFER, GL_COLOR_ATTACHMENTO + i,
GL_TEXTURE_2D, colorAttachments[i], ©);

}

GLuint depthBuffer;

glGenRenderbuffers(1l, &depthBuffer);

glBindBuffer(GL_RENDERBUFFER, depthBuffer);

glRenderbufferStorage(GL_RENDERBUFFER, GL_DEPTH_COMPONENT24, width, height);

glFramebufferRenderBuffer(GL_FRAMEBUFFER, GL_DEPTH_ATTACHMENT,
GL_RENDERBUFFER, depthBuffer);

glBindFramebuffer (GL_FRAMEBUFFER, 0);

GLenum status = glCheckFramebufferStatus(GL_FRAMEBUFFER);




Framebuffer

Hasznalhato formatumok

Color attachment
GL_RED, GL_RG, GL_RGB, GL_RGBA
Depth attachment

GL_DEPTH_COMPONENT
GL_DEPTH_STENCIL

Stencil attachment
GL_STENCIL INDEX
GL_DEPTH_STENCIL



Framebuffer

Framebuffer kriteriumok

Minden attachment komplett
Megfelelo tipusok a csatlakozasi pontokon
Hasznalhato formatum
Nem nulla méret

Legalabb egy kepbuffer van
Implementacio figgo megkotesek



Framebuffer

Beallitas a rendereles celpontjava

glBindFrameBuffer(GL_FRAMEBUFFER, framebufferObject);
glDrawBuffers(planes, buffers);
glViewport(@, 0, width, height);

Megkotesek
Ha nem egyforma meretUek a bufferek
A metszet terUletre rajzolunk

Ha nem egyforma a layerek szama

A metszet layerekre rajzolunk

A tobbi pixel erteke hatarozatlan lesz!



Framebuffer

Tobb szin attachment hasznalata

out vec4 outColor[3];
void main(void){
outColor[@] = vec4(l.0, 0.0, 0.0, 1.0);
outColor[1] = vec4(0.0, 1.0, 0.0, 1.0);
outColor[2] = vec4(0.0, 0.0, 1.0, 1.0);
}
out vec4 outColor[3];
void main(void){
outColor = vec4[3]( vec4(1.0, 0.0, 0.0, 1.0),
vec4(1.0, 0.0, 0.0, 1.0),
vec4(1.0, 0.0, 0.0, 1.0));
}




Iterativ algoritmusok

Ping-pongozas

Framebuffer* computeBuffer[2];
int inputBuffer = 0;

// inicializalas
computeBuffer[0]
computeBuffer[1]

new Framebuffer(width, height, 1);
new Framebuffer(width, height, 1);

// iteracid

computeBuffer[ (inputBuffer + 1) % 2]->setRenderTarget();

shader->enable();

shader->bindUniformTexture(,,inputMap”,
computeBuffer[inputBuffer]->getColorBuffer(9), 0);

fullscreenQuad->render(shader);

shader->disable();

computeBuffer[ (inputBuffer + 1) % 2]->disableRenderTarget();

inputBuffer = (inputBuffer + 1) % 2;
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Hullam egyenlet




Hullam egyenlet
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Hullam egyenlet

o’u  , d°u
m-——=A"d —;
ot OX
o’u  A'd 9°u m=M%]d
= . P =
8t2 m 8X2 d—DL m
A

6°u DL’ o°u
ot° M  ox°




Hullam egyenlet
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Hullam egyenlet
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Hullam egyenlet

uniform sampler2D inputMap;
out vec4 outColor;

const float deltat = 0.0001;
const float deltax = 0.01;
const float sqrc = 20.0;

void main(void){

vec4 data = texelFetch(inputMap, ivec2(gl FragCoord), 0);

float u
float v

data.x;
data.y;

float d2u = texelFetch(inputMap, ivec2(gl_FragCoord)
texelFetch(inputMap, ivec2(gl_FragCoord)
texelFetch(inputMap, ivec2(gl _FragCoord)
texelFetch(inputMap, ivec2(gl _FragCoord)
4 * u;

u=u+ v * deltat;
V =V + sqrc * d2u * deltat;

outColor = vec4(u, v, 0.0, 0.0);
}

ivec2(-1,
ivec2( 1,
ivec2( 0,
ivec2( 0,
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Hullam egyenlet




Hullam egyenlet
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Hullam egyenlet

Stabilizalas
Visszameno Euler

Crank-Nickolson modszer

Masodrendu Runge-Kutta
Verlet

Linearis egyenletrendszer
u(t+ At) =u(t) +v(t+ At)-At

V(t+ At) = v(t) + ¢’V u(t + At) - At



Hullam egyenlet
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Hullam egyenlet

uniform sampler2D inputMap;
out vec4 outColor;

const float deltat = 0.0001;
const float deltax = 0.01;
const float sqrc = 20.0;

void main(void){

vec4 data = texelFetch(inputMap, ivec2(gl FragCoord), 0);

float u
float v

data.x;
data.y;

float d2u = texelFetch(inputMap, ivec2(gl_FragCoord)
texelFetch(inputMap, ivec2(gl_FragCoord)
texelFetch(inputMap, ivec2(gl _FragCoord)
texelFetch(inputMap, ivec2(gl _FragCoord)
4 * u;

float um = u + v * deltat / 2.0;

float vm = v + sqrc * d2u * deltat / 2.0;

outColor = vec4(u, v, um, vm);

}

ivec2(-1,
ivec2( 1,
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Hullam egyenlet

uniform sampler2D inputMap;
out vec4 outColor;

const float deltat = 0.0001;
const float deltax = 0.01;
const float sqrc = 20.0;

void main(void){
vec4 data = texelFetch(inputMap, ivec2(gl FragCoord), 0);

float u = data.x; float v = data.y;
float um = data.z; float vm = data.w;

float d2u = texelFetch(inputMap, ivec2(gl FragCoord) + ivec2(-1,
texelFetch(inputMap, ivec2(gl FragCoord) + ivec2( 1,
texelFetch(inputMap, ivec2(gl FragCoord) + ivec2( 0,
texelFetch(inputMap, ivec2(gl FragCoord) + ivec2( 0,
4 * u;

u=u+ vm * deltat;

V =V + sqrc * d2u * deltat;

outColor = vec4(u, v, 0.0, 0.0);
}

0),0).
0),0).
-1),0).
1),0).

N N N N

+ + +




Hullam egyenlet




