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Lite repetition

VI kan val...

31(43)




Information Coding / Computer Graphics, ISY, LiTH

Transformationer som 4x4-matriser
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Homogena koordinater, projektionsmatris

on/(r-l) 0 A 0 A, B oftast noll
o o ¢ |  C=-(f+n)/(fn)
oo T 0 D =-2fn/(f-n)
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Projektion genom att utnyttja bottenraden med
homogena koordinater => resulterar i division med Z!
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Transformation pipeline

Model coordinates
World coordinates
View coordinates
Projected coordinates
Device coordinates

Device Projected View World Model
coordinates coordinates coordinates coordinates coordinates
St u afEHEHd T
B | s @ P R/Ty @ TP
g e o

- . World-to-vu_aw Model-to-world
Device Projection transformation transformation
transformation transformation \]B

N N O
\Y Ry Ch O
(YJ"P@G
R

34(43)




I\' "d . Information Coding / Computer Graphics, ISY, LiTH
4

I'|
4,
»’\t.‘ .

Mer som ni kan som ett rinnande vatten?

Ljussattning med

Phongs ljusmodell Anti-aliasing

Phong shading

Brusgenerering
Texturering St
Kyboxes

Enkel kollisions-

vsD detektering
Transparens

35(43)




Information Coding / Computer Graphics, ISY, LiTH

OpenGL-pipelinen

»| Vertex processing: » | Primitive
_ Transformations assembly
Vertices
Frame buffer
operations: _
< Fragment processing:
Z-buffer & stencil Shading & texture
test, write pixel

Pixels

v

» Clip & cull
Primitives
< Rasterization
Fragments
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Steg som kan eller maste ha shaders

»| Vertex processing: » | Primitive » Clip &cull

Transformations assembly || primitives

Vertices

Frame buffer ¢
operations: Fragment processing;| Rasterization
Z-buffer & stencil shading & texture Fragments
test, write pixel
Pixels
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Applicera
transformationer

T~

Modifiera geometri

—

— ][ Vertex processing: » | Primitive » Clip &cul
Vertices || Transformations assembly || b itives
Frame buffer y
operations: . : -
~-buffer & stencil R rr]a%r_nen&erfesmng.‘ Rasterization
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Pixels Berakna
v pixelvarden
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Shader = berdkningskarna i OpenGL-pipelinen
e KOrs nar man ritar geometri
e Kors pa GPUn
e Kors i massiv parallellprocessor
¢ | addas, kompileras och aktiveras av huvudprogrammet (pa CPU)

¢ Data skickas in fran huvudprogrammet
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Gouraud shader - vertex shader

#version 150

in vec3 inPosition;
in vec3 inNormal;
out vec3 exColor;

void main(void)

{
const vec3 light = vec3(0.58, 0.58, 0.58);
float shade;
shade = dot(normalize(inNormal), light);
shade = clamp(shade, 0, 1);
exColor = vec3(shade);
gl Position = vec4(inPosition, 1.0);

Gouraud shader - fragment shader !

#version 150

in vec3 exColor;
out vecd4 outColor;
void main(void)

{

outColor = vec4(exColor,1.0);

}
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#version 150

Procedurell textur in vec3 inPosition;

in vec?2 inTexCoord;
out vec? texCoord;

— o——— . 1 uniform mat4 mdIMatrix;
® OO Ingemar's psychedelic teapot 2 uniform mat4 camMatrix:

uniform mat4 projMatrix;

void main(void)

{

texCoord = inTexCoord;

gl_Position = projMatrix * camMatrix * mdlMatrix * vec4(inPosition, 1.0);
}
#version 150
out vec4 outColor;

in vec2 texCoord;
uniform float t;

void main(void)

{
float a = sin(texCoord.s * 30.0 + t)/2.0 + 0.5;
float b = sin(texCoord.t * 30.0 * (1.0+sin(t/4.0)))/2.0 + 0.5;
outColor = vec4(a, b, 0.8, 1.0); // inColor;

}
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Vanliga shadereffekter

Multitexturering Deformationer

Procedurella texturer Ljussattning

Men vi kommer att ga vidare med

Bumpmappning Projektiva texturer

Skinning
Rendering till textur,

multipassrendering Skuggrendering
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Har du nagra luckor?
Det ar det labb 0 ar till for att ratta till!

Helt frivillig labb for att repetera,
framst shaderprogrammering.

Fragor?
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