Laboratori Grafics

Shaders - Sessio 3

Sistemes de Coordenades, Transformacions
geometriques, animacions.



Sistemes de coordenades i matrius

Object space
Modeling transform

World space

) Viewing transform
Eye space

) Projection transform
Clip space

) Perspective division
Normalized Device space

Viewport transform &
Depth transform

Window space
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uniform
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uniform

uniform
uniform
uniform
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uniform

mat4 modelMatrix;

mat4 viewMatrix;

mat4 projectionMatrix;

mat4 modelViewMatrix;

mat4 modelViewProjectionMatrix;

mat4 modelMatrixInverse;

mat4 viewMatrixlnverse;

mat4 projectionMatrixlnverse;

mat4 modelViewMatrixInverse;

mat4 modelViewProjectionMatrixinverse;

mat3 normalMatrix;



Transformacions basigues

Object space
World space

) Viewing transform
Eye space

> Projection transform
Clip space

) Perspective division
Normalized Device space

Viewport transform &
Depth transform

Window space

Modeling transforms
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Transformacions basigues

Object space Modeling transforms

Modeling transform

World space
glRotate®{x, 1, 0, 07
) Viewing transform
Eye space
> Projection transform
Clip space glRotate®(a, 0, 1, 0
) Perspective division

Normalized Device space

Viewport transform &

1R otate®(a, 0, 0, 17
Depth transform glRotatet(a )

Window space
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Matrius en GLSL

mat3 m = mat3(vec3(1,0,0), vec3(0,1,0), vec3(0,0,1));
// els tres vectors son les columnes de la matriu




Funcions GLSL



Funcions GLSL — fract(x)

Retorna la part fraccionaria de x, calculada com

X - floor(x)

fract(x)
* Domini: R"

* Recorregut: [0, 1)

1
* Periode: 1 //




Funcions GLSL — mod(x,y)

Retorna x modul y, calculat com

x -y * floor(x/y)

mod(X,y) 1
* Domini: R

* Recorregut: [0, y)

y
* Periode:y //




Funcions GLSL — mix(a,b,t)
Retorna la interpolacio linial entre a i b ponderada per t:
a(1-t)+bt = a + t(b-a)

 Habitualment t és un escalar en [0,1].

* Els parametres a, b poden ser vectorials (en aquest cas
la interpolacid es fa per components):

mix( vec3(1,0,0), vec3(0,1,0), 0.5) = retorna vec3(0.5,0.5,0)



Funcions GLSL — sin(x)

Retorna el sinus de x (en radians).
Es freqiient usar sinusoidals de la forma:

A*sin2n*f*t +6)
A = amplitud
f = freqijéncia; el factor 2t apareix només si volem que freq estigui en Hz
t = temps (en segons)

© = fase; si per exemple © = {0, /2, 3n/2}, llavors per
t=0 la sinusoidal sera {0, A, -A}



Animacions als shaders

uniform float time; " Temps segons) des de Ia}

darrera compilacio.
const float PI = 3.141592;

void main()

{
fragColor = vec4(0.5*(sin(2*PI*time)+1.0));

}



User-defined uniforms

uniform float freq=2.0; // frequencia en Hz

void main()

{

}

Uniform definit per l'usuari; convé
donar-li un valor.

fragColor=vec4(.5*%(sin(2*PI*freq*time)+1.0));

Info

Shaders

Scene

Render options
Camera
Textures

Lights

Material

Uniforms
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Uniforms definits per l'usuari: el
viewer permet editar-los
(actualment limitat a bool, int, float)

sampler2D colormap = 0 [edit...]
e = b Uniforms definits pel viewer

matd modelViewProjectionMatrix = 1.2, 0, -0.5 (E| menu no en permet I’edicic'))
mat3 normalMatrix = 0.921, 0, -0.391; -0.23, 0
[ s
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