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Overview

Texture Shaders

An Example

Note: Discussion based on NVPARSE
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The Natureof a TextureShader

TS are a set of “canned” programs.

TS perform texture lookup

4 texture units on NV2x = 4 TS stages

Input:
Texture coords for that unit
Previous stages output

TS output: Texture values ! Register Combiners.

nvparse ( " ! ! TS1 . 0 \ n "
" tex ture_2d ( ) ; \ n "
" tex ture_2d ( ) ; \ n "
" texture_cube_map ( ) ; \ n " ) ;
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TextureShaderPrograms

NOP

Pass through

Cull fragment

Dot product depth replace

Texture 1D, 2D, 3D, rectangle, cube map

Offset textures

Dependent Textures (AR or GB)

Dot product of str and previous lookup

Dot product texture 2D, 3D, rectangle, cube map

Various cube mappings. (const eye, non const eye,
diffuse)
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DependentTexturing Explained
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Pipelinesetupfor dependenttexturing

Stage0

Stage1

Stage2

Stage3
Final combiner

(r0,g0,b0) = texture_2d(s0,t0)

(r1,g1,b1)=texture_2d(s1,t1)

(s0,t0)

(s1,t1)

(s2,t2,r2)

(s3,t3,r3)

u=(r0,g0,b0) · (s2,t2,r2)

v=(r1,g1,b1) · (s3,t3,r3)
(r3,g3,b3) = dot_product_texture_2d(u,v) output = (r3,g3,b3)
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Initialization of OpenGL

g l u t I n i t (& argc , argv ) ;
g lu t In i tD i sp layMode (GLUT_RGB) ;
glutCreateWindow ( " Dependent t e x t u r i n g " ) ;
g lu tDisp layFunc ( d isp lay_ tex tu re_shader ) ;

/ / Enable requ i red fea tu res
glEnable (GL_TEXTURE_SHADER_NV) ;
glEnable (GL_REGISTER_COMBINERS_NV) ;
glEnable (GL_TEXTURE_2D ) ; / / I s ignored ! !

/ / Load te x tu re s .
PPMBitmap bm0( " s t roke1 .ppm" ) ;
PPMBitmap bm1( " s t roke2 .ppm" ) ;
PPMBitmap bm2( " dep .ppm" ) ;
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Generatetexturesand setparameters

/ / Generate t e x t u r e ob jec ts
glGenTextures ( 1 , & tex0 ) ;
glGenTextures ( 1 , & tex1 ) ;
glGenTextures ( 1 , & dep_tex ) ;

/ / Bind the t e x t u r e ob jec t
g lB indTexture (GL_TEXTURE_2D , tex0 ) ;

/ / Setup wrap mode
glTexParameter i (GL_TEXTURE_2D , GL_TEXTURE_WRAP_S , GL_CLAMP) ;
glTexParameter i (GL_TEXTURE_2D , GL_TEXTURE_WRAP_T, GL_CLAMP) ;

/ / Setup i n t e r p o l a t i o n
glTexParameter i (GL_TEXTURE_2D , GL_TEXTURE_MAG_FILTER , GL_LINEAR ) ;
glTexParameter i (GL_TEXTURE_2D , GL_TEXTURE_MIN_FILTER , GL_LINEAR ) ;

/ / Load the t e x t u r e
glTexImage2D (GL_TEXTURE_2D , 0 , GL_RGB8, 2 5 6 , 2 5 6 , 0 , GL_RGBA,

GL_UNSIGNED_BYTE , bm0. get ( ) ) ;
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Getting bored?!

/ / Now do the same f o r tex1 and dep_tex
g lB indTexture (GL_TEXTURE_2D , tex1 ) ;
g lTexParameter i (GL_TEXTURE_2D , GL_TEXTURE_WRAP_S , GL_CLAMP) ;
glTexParameter i (GL_TEXTURE_2D , GL_TEXTURE_WRAP_T, GL_CLAMP) ;
glTexParameter i (GL_TEXTURE_2D , GL_TEXTURE_MAG_FILTER , GL_LINEAR ) ;
glTexParameter i (GL_TEXTURE_2D , GL_TEXTURE_MIN_FILTER , GL_LINEAR ) ;
glTexImage2D (GL_TEXTURE_2D , 0 , GL_RGB8, 2 5 6 , 2 5 6 , 0 , GL_RGBA,

GL_UNSIGNED_BYTE , bm1. get ( ) ) ;
g lB indTexture (GL_TEXTURE_2D , dep_tex ) ;
g lTexParameter i (GL_TEXTURE_2D , GL_TEXTURE_WRAP_S , GL_CLAMP) ;
glTexParameter i (GL_TEXTURE_2D , GL_TEXTURE_WRAP_T, GL_CLAMP) ;
glTexParameter i (GL_TEXTURE_2D , GL_TEXTURE_MAG_FILTER , GL_LINEAR ) ;
glTexParameter i (GL_TEXTURE_2D , GL_TEXTURE_MIN_FILTER , GL_LINEAR ) ;
glTexImage2D (GL_TEXTURE_2D , 0 , GL_RGB8, 2 5 6 , 2 5 6 , 0 , GL_RGBA,

GL_UNSIGNED_BYTE , bm2. get ( ) ) ;
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Bind texturesand ... GO!

glAc t i veTex tu re (GL_TEXTURE0 ) ;
g lB indTexture (GL_TEXTURE_2D , tex0 ) ;
g lAc t i veTex tu re (GL_TEXTURE1 ) ;
g lB indTexture (GL_TEXTURE_2D , tex1 ) ;
g lAc t i veTex tu re (GL_TEXTURE3 ) ;
g lB indTexture (GL_TEXTURE_2D , dep_tex ) ;

glutMainLoop ( ) ;
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SetupTextureShadersetc.

/ / Setup t e x t u r e shader .
nvparse ( " ! ! TS1 . 0 \ n "

" tex ture_2d ( ) ; \ n "
" tex ture_2d ( ) ; \ n "
" dot_product_2d_1of2 ( tex0 ) ; \ n "
" dot_product_2d_2of2 ( tex1 ) ; \ n " ) ;

/ / Setup r e g i s t e r combiner to handle output from t e x t u r e shader .
nvparse ( " ! ! RC1 . 0 \ n "

" out . rgb = tex3 ; " ) ;

/ / The value o f tex0 red channel i s used f o r U t e x t u r e coord
g lMul t iTexCoord4f (GL_TEXTURE2 , 1 , 0 , 0 , 0 ) ;

/ / The value o f tex1 red channel i s used f o r V t e x t u r e coord
g lMul t iTexCoord4f (GL_TEXTURE3 , 1 , 0 , 0 , 0 ) ;
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Draw quad

/ / Render a quad . Normal t e x t u r e coords f o r tex0 and tex1 .
g lBegin (GL_QUADS) ;
g lNormal3f ( 0 , 0 , 1 ) ;
g lMul t iTexCoord2f (GL_TEXTURE0 , 0 , 0 ) ;
g lMul t iTexCoord2f (GL_TEXTURE1 , 0 , 0 ) ;
g l Ve r te x2 f (� 1,� 1);
g lNormal3f ( � 1 ,0 ,1 ) ;
g lMul t iTexCoord2f (GL_TEXTURE0 , 1 , 0 ) ;
g lMul t iTexCoord2f (GL_TEXTURE1 , 1 , 0 ) ;
glTexCoord2f ( 1 , 0 ) ;
g l Ve r te x2 f ( 1 , � 1 ) ;
g lNormal3f ( 0 , 1 , 1 ) ;
g lMul t iTexCoord2f (GL_TEXTURE0 , 1 , 1 ) ;
g lMul t iTexCoord2f (GL_TEXTURE1 , 1 , 1 ) ;
g l Ve r te x2 f ( 1 , 1 ) ;
g lNormal3f ( 0 , � 1 ,1 ) ;
g lMul t iTexCoord2f (GL_TEXTURE0 , 0 , 1 ) ;
g lMul t iTexCoord2f (GL_TEXTURE1 , 0 , 1 ) ;
g l Ve r te x2 f ( � 1 , 1 ) ;
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