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Traditional Illumination

! Local illumination: light, surface, eye
" Phong -- simple model of reflection

" Cook and Torrance -- more accurate
reflection

! Global illumination
" Whitted -- ray tracing for specular

interactions between surfaces

" Cook -- distributed ray tracing for area light
sources





Radiosity Approach

! Assume all surfaces are ideal diffuse
reflectors; light sources all diffuse
emitters

! Consider all interactions between lights
and surface elements

! Based on theory from radiative heat
transfer





Radiosity

! Goral, Torrance, Greenberg, and Battaile:
" Modeling the Interaction of Light Between Diffuse

Surfaces, SIGGRAPH 84

! Cohen and Greenberg:
" The Hemi-Cube, A Radiosity Solution for Complex

Environments, SIGGRAPH 85

! Cohen, Chen, Wallace, and Greenberg:
" A Progressive Refinement Approach to Fast

Radiosity Image Generation, SIGGRAPH 88



Radiosity Concepts

! Radiant intensity

" energy which emanates in all directions from a
differential area of surface

! Enclosure

" set of surfaces which completely define the

illumination environment

! Form factor

" fraction of the radiant energy from one surface
striking another









Results

! Compared well with physical model of
test environment

! Limitations

" uniform subdivision not very efficient

" VERY compute-intensive

" only polygonal models

















! Cohen, Chen, Wallace, and Greenberg !88



More Radiosity Topics

! Participating Media
" Rushmeier and Torrance!87

! Specular Reflections
" Immel, Cohen, and Greenberg !86

" Wallace, Cohen, and Greenberg !87

" Sillion !89

! Discontinuity Meshing
" Baum, Mann, Smith, and Winget !91

" Lischinski, Tampieri, Greenberg !92







! Wallace, Cohen,
and Greenberg
!87





! Lischinski, Tampieri, Greenberg !92



More Global Illumination
Topics
! Monte Carlo Methods

" Lafortune and Willems !93

" Veach and Guibas !97

! Error Estimates

" Arvo, Torrance, and Smits !94

" Lischinski, Smits, and Greenberg !94



Bidirectional Path Tracing

Metropolis Light Transport



The Cornell Box








