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Ray Tracing (̘Ἅ ♅Ḷ)

Ray tracing 
[Whitted 1980]

Path tracing 
[Kajiya 1986]

Distributed ray tracing
[Cook 1984]

Monte Carlo ray tracing



Quake 4: Ray Traced [www.q4rt.de]



PixarŚs Cars, 2006 



Monte Carlo Ray Tracing
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Challenges

104 M triangles (12.8 GB)

3 GHz processor
4 GB main memory

(2009 Ц ҉ᾎ ͕̆)

Rendering time: 2 days



Challenges

Estimated time

= 2 days x 200 frames 
= 400 days

Short animation (200 frames)



Challenges

1) Computation time of processing a ray can be large
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Challenges

1) Computation time of processing a ray can be large
2) A large number of rays should be traced



Challenges

1) Computation time of processing a ray can be large
2) A large number of rays should be traced

N = 53 N = 64,000



Goal

ÅTo accelerate Monte Carlo ray tracing

1) Achieve a high cache utilization

2) Reduce the required number of ray samples 



Outline

ÅTo accelerate Monte Carlo ray tracing

1) Achieve a high cache utilization

Å Cache-oblivious reordering (TOG)

2) Reduce the required number of ray samples 

Å Virtual flash image based filtering (CGF)

Å Local regression based adaptive rendering (TOG)



Cache -Oblivious Ray Reordering

ACM Transactions on Graphics 2010 

Presented at SIGGRAPH 2011



Incoherent Secondary Rays
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Incoherent Secondary Rays
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Contributions

ÅPropose a novel hit point heuristic  (HPH) 
to compute a coherent ordering of rays
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