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Radiosity
NotNot 

Radio City

Radiosity
• Equilibrium of energy balances within an 

enclosure.

B d di ti h t t f• Based on radiative heat transfer 
(thermodynamics)
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Slide 25 : Steel Mill.
This image of a steel rolling mill was created using progressive radiosity. The 
original model contains about 30,000 polygons, which were subdivided into about 
55,000 elements during the solution. It was computed on a DEC VAX 8700 and 
displayed using a Hewlett-Packard SRX graphics device. 

Radiosity Enclosures

H

Bi – total rate of energy leaving surface i 
per unit area, sometimes called flux

Flux contains 2 parts:

Bi =  Ei + piHi

Ei – rate at which the surface I emits 
energy as a source

p H rate at which the incident lightHi

Bi

piHi – rate at which the incident light 
(energy) is reflected back into the 
environment

pi – reflectivity of the surface

Hi – radiant energy incident on surface I

Incident flux =  flux from all surfaces
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Radiosity reciprocity relation
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Radiosity reciprocity relation
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Radiosity Equation

Bi =  Ei + piHi

Radiosity Enclusures

Radiosity Form Factors
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Radiosity Form Factors

patch i
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How Does OpenGL Fit In?
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Distributing the Energy

• Solve linear system
– Diagonal dominant

– Use Gauss-Seidel

or other methodor other method

• Hierarchical methods
– Do interaction between 2 far-away groups of 

patches all at once
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OpenGL to do more?

• Relook at equations

Approximate one-bounce 
• Item buffer rendered from light.

• Item buffer is scanned by multiple 
CPUs to determine polygons which 
reflect maximum energy.

• First bounce of brightest polygons 
approximated by point lightsapproximated by point lights.

• Only one pass. If p is number of 
pipes, then 8p virtual lights used.

• No visibility. Since intensity of 
virtual lights is low, incorrect 
illumination is not noticeable in 
most scenes.

Indirect lighting

Location of 240 virtual lights Result
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Slide Credits

• Pat Hanrahan, Stanford CS348B

• Pete Shirley, Siggraph 98 Radiosity Course


