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Applications

Example: CT Angiography




Applications Applications

Volume Data Sampling & Reconstruction
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voxels

Surface extraction Direct Volume Rendering




Optical Models (1) Optical Models (2)

. Absorption + emission

Ray Casting Integration
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Integration Discrete Solution

I(ss) I(si11)
8 i1
a = As;)

o - qsin) + (1 —a)i{s
de8i+1) OVER I{s;}

30




Alpha Blending Classification

Ci=C;+ (1 — Ay)Ciyy

Alternative Compositing Maximum Intensity Projection

Maximum Intensity Projection (MIP)

Ray Casting

Texture-Based Methods




Introduction

Data Set Proxy Geometry

Texture-Based Methods

- 2D textured slices
. 3D textured slices
- 2D slice interpolation

Volume Rendering Pipeline

Geometry Processing

F, Proxy Geometry

2D Textures

r) Axis-aligned slices

2D Textures: Drawbacks




2D Textures: Drawbacks 2D Textures: Drawbacks
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Better: 3D Texturen Advantages:

r, Viewport aligned slices
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Bricking Bricking

(bricks)

m Effective load balancing is still difficult!




Compositing Compositing
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ENABLED ENABLED

u _SRC_ALPHA, GL_ONE_MINUS_SRC_ALPHA);

Compositing Compositing

Opacity Correction Texture Definition

/{ determine cosine via dot-product; vectors must be normalized!

float correction.cosine = DotProduct3( view.vector, stack.vector );

// determine correction fagtor

float opacity.correction factor = ( correction.cosine != 0.0f ) 7
1.0f /correction.cosine : 1.0f;




Per-Volume Setup

Fragment Shader Config (1)

/f configure texture shaders
E1TexEnvi( GL.TEXTURE SHADER NV, GL_SHADER OPERATION.NV, ...

// enable texture shaders

glEnable( GL TEXTURE.SHADERNV );

// configure register combiners

glCombinerParameteriNV( GL NUM_GENERAL COMBINERSNV, 1 );
glCombinerInputNV( GL.COMBINERONV, ... J;
glCombinerOutputhV( GL COMBINERONV, ... );
glFinalCombinerInputhV( ... );

// enable register combiners

glEnable( GL REGISTER.COMBINERS.NV );
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Fragment Shader Config (2)

{/ configure fragment shader
GLuint shader name = glGenFragmentShadersATI( 1 );
glBindFragmentShaderATI({ shader.name );
glBeginFragmentShaderATI();
glSampleMapATI( GL_REG_O.ATI, GL.TEXTUREQ.ARB, GL_SWIZZLESTRATI );
glColorFragmentOp2ATI( GL MULATI, ... J;
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{/ enable fragment shader
glEnable{ GL FRAGMENT SHADER ATI );
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Per-Slice Setup

Generate Fragments




