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Global Illumination  
(Ray Tracing, Radiosity)  
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Direct Lighting and Indirect Lighting  

Direct 

Indirect 

Direct 



light source 

direct lighting 

direct lighting 

indirect lighting 

surface 

A 

surface 

B 

Direct and Global Illumination 
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Light Rays Propagating from Source 



Direct Lighting Only  



Global Illumination  







Escher 





Ray Tracing (Whitted 1979)  

ÅAssumptions: 

ï Light Source 

> point light source 

ï Material 

> diffuse with specular spike (e.g., Phong  Model) 

ï Light Propagation 

> occluding objects (shadows, but no penumbra) 

> no attenuation 

> Specular inter-reflections only (trace rays in mirror reflection direction only) 

 



Ray Tracing  

Note: Point Sampling at center of each pixel 


