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Instant Radiosity with VPLs

Advantages

ÅReuses light subpaths across pixels efficiently

ÅCan be used with several scalable techniques
(MRCS - 2Z©Zyet al. 2007, LightCuts - Walter et al. 2005, 2006, Ouand Pellacini¾¼½½ÓôÔå
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Disadvantages

ÅContains weak singularities
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Instant Radiosity with VPLs
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Cause of weak singularities
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Instant Radiosity with ïcwZx¤geðôVPLs
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Instant Radiosity with ïcwZx¤geðôVPLs
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Related work
Progressive Lightcuts (Davidoviőet al. 2012)
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Related work
Virtual Spherical Lights (Ha©an et al. 2009)
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Related work
Illumination in the Presence of Weak Singularities (Kollig and Keller 2004)
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Related work
Screen- Space Bias Compensation (SSBC), (Nováket al. 2011)
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Ours

Based on these following observations:

ÅLight vertices can be used as VPLs or photons

ÅPhoton density estimation is singularities free
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LIGHT SOURCE

Global illumination using photon maps
(Jensen 1996)
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Image Space Photon Splatting
(Lavignotte and Paulin 2003, Mcguire and Luebke 2009)

LIGHT SOURCE
IMAGE PLANE

28



Ours
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Based on these following observations:

ÅLight vertices can be used as VPLs or photons

ÅPhoton Mapping is singularities free

ÅInstant Radiosity is efficient

ÅPhoton Splatting is efficient 



Ours

Key idea : switches between VPL and Photon when appropriate!
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Key idea

Close to shading point

Photon

VPL

31



Key idea

Close to shading point Far from shading point

Photon

VPL

32



ENERGY LEVEL

DISTANCE

Photon

VPL

33



Ours
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Combine them using the balance heuristic
(Veachand Guibas1995)
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Ours
ENERGY LEVEL

DISTANCE

Photon

VPL

Combine them using the balance heuristic
(Veachand Guibas1995)

Under the unified light transport framework
(UPS - Hachisuka et al. 2012, VCM - Georgievet al. 2012)
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Unifying VPL and Photon
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Unifying VPL and Photon- Photon
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Mixture of VPLs and Photons
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Mixture of VPLs and Photons
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Geometry term
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Progressive

(Hachisuka et al. 2008, Hachisuka et al. 2009, Knausand Zwicker 2011)
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Implementation
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Implementation
LIGHT SOURCE
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Implementation

Splat weighted VPLs

Splat weighted Photons 1.71 ×10
ī4

2.83

ms

ms
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Implementation
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Implementation

55

Splat 300000 Photons : 30 VPLs

1 iteration

Splat weighted Photons

light subpath

light subpath

Splat weighted VPLs



Result
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VPL (15 secs)
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Clamped VPL (15 secs)
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Ours (15 secs)
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Ours (15 secs) weighted 
Virtual Point Light

weighted 
Photon Splatting
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