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ÅShadows for Many Lights sounds like it might mean something, but

Å In fact it can mean very different things, that require very different solutions.
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ÅFor example, very small and numerous lights may not require shadow calculations 
at all.

ÅAn example of this is photon splatting, where occlusion resolved in the photon 
tracing.
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ÅOn the other hand, with many very large lights we can use approximate visibility

ÅAs errors average out, as it is called.

ÅAn example of where this is done is Virtual point lights.
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ÅWe aim for something  like the numbers of lights and degree of overlap we might 
expect in modern games.

ÅWe also target fully dynamic environments, so nothing is precomputed.

ÅThe resulting numbers of lights per pixel implies that we must calculate high-
quality shadows.

ÅAs there will not be enough overlap to hide errors.
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ÅTo illustrate what we are aiming for, here are some results from our paper
ÅThis scene contains almost 400 shadow casting, omnidirectional, point lights,
ÅSome very large, most smaller.
ÅAll lights and geometry is treated as dynamic.
Å9ǾŜƴ ǿƛǘƘ ŀƭƳƻǎǘ нл ƭƛƎƘǘǎ ǇŜǊ ǇƛȄŜƭ ƻƴ ŀǾŜǊŀƎŜΣ ǿŜ ŀŎƘƛŜǾŜΧ

ÅΧŀ ƳƛƴƛƳǳƳ ƻŦ ŀǊƻǳƴŘ ол ŦǇǎ ƻƴ ŀ ¢ƛǘŀƴ Dt¦Φ
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ÅHere is another screen shot from a scene in our paper with an averageof 13 lights 
per pixel.

ÅDespite this fairly high number each shadow is quite distinct, and so we need a 
non-ŀǇǇǊƻȄƛƳŀǘŜ ǎƻƭǳǘƛƻƴ όǿƘƛŎƘ ƛǎƴΩǘ ǘƻ ǎŀȅ ŀ ƴƻƴ-aliased).
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ÅAimingfor real time pretty much necessitates the use of shadow maps for the bulk 
of the work.

ÅWe will consider mostly omnidirectional lights and thus cube shadow maps. 

ÅOther light types are typically simpler and can be viewed as a special case.

ÅAs other solutions fail to deliver this level of performance.
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ÅThese are the steps we need to perform each frame, using the current camera 
view, to calculate a shaded scene.
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ÅWe will now talk about the techniques presented in my paper at I3D in 2014, with 
an extended version in TVCG - out now -

ÅΧǘƛǘƭŜŘ aƻǊŜEfficient Virtual Shadow Maps for Many Lights.

ÅThis paper in turnbuilds on clustered shading, 

Åand adds support for shadows from hundreds of lights in real time.

ÅSince this paper provides efficient solutions to all the steps, it is a good starting 
point for this talk.
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