Antialiasing

¯ Basic ra ytracin g shoots one raythrough the center of each pixel, so is subject to aliasin g

˘ Staircase edges, beating, etc

¯ Simple solution: Cast multiple rays per pixel

˘ Sub - pixelsampling, can be adaptive

˘ Sub - samples can be regular, or random

¯ Random sub - sampling replaces aliasin g with noise

Distributed Ra yTracing

¯ Cook, Porter, Carpenter 1984

¯ Addresses the inabilityof raytracing to capture:

˘ non - ideal reflection/transmission

˘ soft shadows

˘ motion blur

˘ depth of field

¯ Basic idea:Don´t just varythe direction of each initialray, also varytime, reflection, etc

¯ Rays are distributed, not the algorithm. Should probablybe called distribution raytracing.

Specific Cases

¯ Sample severaldirections around the ref lected direction to get non - idealref lection, and specularities

¯ Sample over the area of extended light sources to get soft shadows

¯ Sample over time to get motion blur

¯ Sample lens and aperture paths to get depth - of - field

¯ Must take care not to correlate choices

What´s Good? What´s Bad?

¯ Eas yto implement - standard raytracer plus simple s amplin g

¯ Which L(D|S) * E paths does it get?

¯ Which previous method could it be combined with to good effect?

Path Tracing

¯ Path tracing algo rithms d etermine the intensity of each pixel b ytracing light transport paths

˘ Paths that start at light sources and carryenergy

¯ A path of length k is a sequen ce of vertices,

<x

0

, �,x k - 1

> wh ere ever y x i

and x i+1

is mutuall yvisible, and x

0

is on a light

¯ Clearly, we are most interested in ^important~ paths

^Important~ Path s

¯ Consider onlypaths that go from a light source to the e ye

˘ Other usefulpaths are sub - paths of these

˘ Paths that miss the image plane contribute nothing, so are not important

¯ Paths that carr ymore energ yare more important

¯ Wh yis that?

Return to the Rendering Equation

¯ Can exp ress valu e at each pixel as a sum of integrals, each one integrating o ver a different path length ( Veach 97)

ò ¢ « ¢¢ ® ¢ ® ¢ ® +

¢¢ ® ¢ = ¢¢ ® ¢

�

) ( ) ( ) ( ) (

) ( ) (

x x x x x x x x x x x x

dA G f L

L L

s e

� +

® «

« « « ®

+

® « ® =

ò ò

3

2

) ( ) ( ) ( ) ( ) (

) ( ) ( ) (

) ( ) ( ) ( ) ( ) (

2 1 0 2 1

) (

2 1

2 1 0 1 0 1 0

1 0 1 0

) (

1 0 1 0