Page1 CS248 W98 Lecture 17Copyright � Pat HanrahanRendering TechniquesTexture mapsnColor and opacitynIlluminationEnvironment mapsShadow maps

n Reflectance

Reflectance maps n Geometry

Bump maps

Displacement maps

Shading and texturing languages

CS248 W98 Lecture 17Copyright � Pat HanrahanTexture MapsHow is texture mapped to the surface?

nTexture coordinates (s,t)

Surface parameters (u,v)

Direction vectors: reflection R, normal N, halfway H

Projection: cylinder

Developable surface: polyhedral net

Reparameterize a surface: old-fashion model decal

What does texture control? n Surface color and opacity n Illumination functions: environment maps, shadow maps n Reflection functions: reflectance maps

Page2 CS248 W98 Lecture 17Copyright � Pat HanrahanTom Porter�s Bowling Pin Pat HanrahanGazing BallNote:nPhotograph of reflective ballnReflection indexed by normalnMaps entire field of view to circlenResolution function of orientation; maximum head-on

Alternatives: Fish eye, map projections

Page3

CS248 W98 Lecture 17Copyright � Pat HanrahanCubical Environment Map Pat HanrahanIllumination Maps

Page4CS248 W98 Lecture 17Copyright � Pat HanrahanQuake Light Maps Pat HanrahanProjected TexturesnProject light source into the sceneFor each pixel 1. Transform from e.c.s. to l.c.s. Requires 4x4 matrix multiply and both(x,y) and z coordinates 2. Compute texture coordinates(u,v) = (x/w, y/w) 3. Lookup color in textures

Page5

CS248 W98 Lecture 17Copyright � Pat HanrahanApproximate Shadow MapsWilliam�s Shadow algorithmStep 1: Render z-buffer as seen from light source

Transform each pixel in eye c.s. into light c.s.

Alpha = (ze < zl)

Step 4. Modulate color by shadow matte

Problems:

Self-shadowing (introduce bias, Woo�s algorithm)

Good filtering (precentage closer filtering)

Attenuates after reflection, not before!

CS248 W98 Lecture 17Copyright � Pat HanrahanCorrect Shadow MapsMay incorporate shadow maps into lighting calculations

Page6CS248 W98 Lecture 17Copyright � Pat Hanrahan

Step 1: Render z-buffer as seen from light sourceStep 2. Render scene as seen from the eyeCompute z-buffer and ambient lightingStep 3: For each light A. Redraw scene (ZEQ) to generate shadow matte

When drawing transform pixels from e.c.s. to l.c.s.

Alpha = (ze < zl)

B. Accumulate shaded image attenuated by alpha

CS248 W98 Lecture 17Copyright � Pat HanrahanShadow Mesh AlgorithmMulti-pass shadow mesh algorithm

Step 3: Draw shadow mesh keep tracking of parityStep 4: Generate shadow matte and attenuate imageAlpha = (Parity == 1)

Page7CS248 W98 Lecture 17Copyright � Pat Hanrahan

Very low resolution often sufficient: At NYIT 49x49 Pat HanrahanDisplacement/Bump MappingOffset surface positionnDisplacementnPerturb normal