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Origins

• Beam Tracing Polygonal Objects, P. Heckbert 
and P. Hanrahan, SIGGRAPH, 1984
– leverages the geometric coherence of groups of 

rays by tracing a volume of rays instead of each 
ray individually. 



Uses

• Rendering
• Acoustics

– Beam tracing sounds through architectural interior 
spaces [Funkhouser and team…]

• Related
– Cone Tracing (Ray tracing with cones, SIGGRAPH 

‘84)
– Ray Differentials (Tracing ray differentials, 

SIGGRAPH ‘99)



Modernization

• A Real-time Beam Tracer with Application to 
Exact Soft Shadows, Overbeck, Ramamoorthi 
and Mark, EGSR, 2007.

• A Beam Tracing with Precise Antialiasing for 
Polyhedral, Scenes. Djamchid Ghazanfarpour, 
Jean-Marc Hasenfratz, SIGGRAPH ‘98



Starting the beam…



Beam Intersections



Shadow Beams 

• Once no further subdivision, check for shadow 



Reflection Beam



Refraction Beam



Soft Shadow Beam



Acoustics

• A beam tracing approach to acoustic modeling for 
interactive virtual environments, T. Funkhouser, I.  
Carlbom, G. Elko, G. Pingali, M. Sondhi, J. West, 
SIGGRAPH ’98

• (then jump forward too…)

• Efficient 2D Sound Propagation in Video Games, N. 
Davari, C. Verbrugge, AAAI ‘21
– (deep learning!)



Acoustics



Video

• https://www.youtube.com/watch?v=sfeLzoticJw
– Markovic et al.

https://www.youtube.com/watch?v=sfeLzoticJw
https://www.youtube.com/watch?v=sfeLzoticJw
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