Overview

¢ Rendering equation
¢ Radiosity equation

I I ¢ Radiosity methods
RadIOSIty » Computing form fators
* Solving the lineasystem
* Meshing adaptivgl

Thomas A. Funkhous ¢ Comparison to raytracing
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Radiosity Radiosity
¢ Goals ¢ Basic idea

— Treat every polygn as light sourc

- Simulate diffusénter—object
reflections andhadows
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¢ Advantages

- Physically modelshadows an
indirect diffuse ilumination

- Independent of anviewpoint




Radiosity Pipeline

¢ Two-Phase Renderig:
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Radiosity Equation

Form Factors

+ Definition:

- Fraction of enengleaving patch
that arrives at pah i
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¢ Equation Formulation:
B=E+p D BF,
B; = Radiosity of path i
E; = Emission of patti

p; = Reflectivity ofpatch i (K)
Fjj = Form-factor beteen patches i anc

+ Matrix Formulation :
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Computing Form Factors

¢ Method:
— Project onto unihemisphere
(A cosB, / 1?)
- Project onto unitircle base
(cos6,)

- Divide by area otircle
(am
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Hemi—Cube Form Facbrs

+ Method:

- Project scene oothemi-cube
positioned at agroid of patch i

— Count pixel coveage to determir
form factors &

— Can use hardwaee-buffer
- Image precisionaliasing)

Matrix Solution Met hods

¢ Progressive refinenent
- Iterate shoot radsity from patche
- Relax columns ofariables

— Select patches hoot in order of
unshot radiogjt

- O(rP) computation, buget pretty
good solutions morguickly
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Matrix Solution Met hods

+ Invert the Matrix:
— Gaussian eliminain
- O(P)

¢ Gauss—Seidel Iteréion
- Iterate gather diosity to patche
- Relax rows of vaables
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Mesh Substructuring

¢ Adaptive subdivision

- Partition each pgah into multiple
“elements” (alonggradients of
radiosity)

— O(np) if only gather to elements
from patches

Patch partitione
into 6 elements




Hierarchical Radiosity

¢ Multiresolution Com putation
— Substructure pabes into quad-tre

— Transfer energysing lower
resolutic_)n _mesh efeents if can
do so within errotolerance

— O(n) computation

Shooter

Select resolution of interaction
based on error tolerance

Distant
Receiver
Patch

Receiver
Patch

Summary

+ Radiosity equation
¢ Computing form factors
¢ Solution methods

¢ Combining radiosity and
ray tracing

Ray Tracing and Radosity

¢ Dilemma:

— Radiosity is goodt diffuse
interobject refledon

- Ray tracing is god at speculz
interobject reflegon
¢ Combine them

- Example: computdiffuse
interobject refledons in a
ray tracer

— Monte Carlo methas

Secondary
Reflection
Frustum




