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Adding anti-aliasing to a Whitted-style ray tracer:

Send multiple primary rays through each pixel,
and average their result.

Problem:
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Anti-aliasing - Sampling Patterns
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Distribution Ray Tracing
Whitted-style ray tracing is a point sampling algorithm:

= We may miss small features
» We cannot sample areas

Area sampling:

* Anti-aliasing: one pixel

= Soft shadows: one area light source

» Glossy reflection: directions in a cone

= Diffuse reflection: directions on the hemisphere
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Approximating Integrals

An integral can be approximated as a Riemann sum:
B N N
= J f(x)dx = Zf(ti) A; ,where Z A;,=B—A
4 i=1 i=1

Note that the intervals do not need to be uniform, as long as we
sample the full interval. If the intervals are uniform, then

Regardless of uniformity, restrictions apply to N when sampling
multi-dimensional functions (ideally, N = M¢, M € N). Also
note that aliasing may occur if the intervals are uniform.
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Monte Carlo Integration
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Monte Carlo Integration of Area Light Visibility
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God'’s Algorithm - Mathematically 4 ,, '
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Rendering Equation
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Rendering Equation

L(s<x)=Lg(s<x)+ f [exe—x)Lx «x)G(x o x") dA(x")
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I The Rendering Equation™:
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END of “Light Transport”

next lecture: “Path Tracing”
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