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Term definitions
Photons:    
Photon paths:

Entry points:    

Gathering rays:   
Gathering points: 
Hierarchical volumetric data structure (HVDS):
   

Grid-cell:  
Hierarchical histogram estimation:
   

particles in the particle tracing.
the paths of the particles. The vertices 
belonging to light sources are NOT included.
a special class of photons, the first vertices of 
photon paths.
sampling rays for final gathering.
locations where we shoot gathering rays.

hierarchical 3D voxels to store radiance 
distribution.
a 3D voxel of the HVDS.

our radiance estimation technique using the 
HVDS.

������ �� ���	 
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Rendering
Begin frame

Recalculate the reflectances of photons 
other than the entry points

Recalculate the reflectances  of entry points

Recalculate the energies  of entry points

Recalculate the energies of photons
other than the entry points

Recalculate the reflectances of gathering points

Final gathering via hierarchical histogram estimation

Irradiance caching (splatting)

yes

yes

yes

yes

no

no

no

no

Store photon energies into the HVDS

Section 6.1

Se
ct

io
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6.
1

Section 6.2

Se
ct
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6.
3

Is anything changed?

Is any material modified?

Is any light source modified?

Is the viewpoint moved?

End frame

Pre-computation
Section 5.1

Section 5.2

Section 5.3

Generate photon paths for particle tracing

Generate hierarchical volumetric data structure

Generate sampling rays for final gathering
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