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Realtime (commercial) adaptation afadiosity
I Several compromises to increase speed

Only used for indirect light
i Direct lighting is done normally

Computes indirect illumination on the CPU

I While the GPU is doing other things
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Steps
I Sample light input from the GPU
I Project on low detail environment mesh
I Computeradiosity
I Transferradiositytextures to the GPU
I Sampleradiosityon high detail mesh
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Direct light Final image
(computed normally)
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Point sample to reduce bandwidth
I Useprevious frame
I Also includes indirect light
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R%sity Mesh

Low detail mesh with large patches
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Compute Radiosity

Probably using nowtiffuse hierarchicatadiosity
I No details published
I Links can berecalculated

Only does one bounce
I Next bounce is automatically done next frame
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Transfer to GPU

Uploads a newadiositylightmap
I GPU does not walit for the CPU
I GPU just uses newebtihtmap available

Lightmapis very small

N/
Exampldightmap §U%
(not used for the other images)i™ /‘{{4&\\‘\“
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Sample ‘Radiosity

Sampleradiosityon the high detail mesh
I Correct for different normal
I Use directional information
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Dynamic Objects

What about moving/animating objects?
i Are not included in th@recalculationstep

Placelight probesn the scene

I Captures the indirect illumination in space
ANot on a surface

i Dynamic objects sample from near light probes

APassive role in the global illumination RN
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Advantages

Amortize computation cost over multiple frames

I Not necessary to calculate it every frame
A (Possible in most techniques)

Simulates global illumination with many bounces
I But there is an update delay

Supports all types of light sources
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Disadvantages

Computation on the CPU
I Introduces overhead and latency
I Technique can be adaptddr computeshaders

$UI AlTEA T AEAAOO AiT160 C
I (Can be done for a few large rigid objects)

Input lighting is sampled from the view

I Totally incorrect in some situations A
e
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Commercial product bgseomerics
I Not all details are public

Usedin Battlefield3, Medal of HonotVarfighter
and more
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IastantradiosSity

INSTANT RADIOSITY
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Instant Radiosity

Totally unrelated to theadiositytechnigues!
I Horribly confusing name
I More similarity with photon mapping

In theory not an approximation
I The realtime extensions are approximations
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Instant Radiosity

Two phases

I Shoot and bounce photons through the scene
A Stochastically, just like photon mapping
ACreate aVirtual Point Ligh¢VPL) at each intersection
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AFirst, rendeishadow maps for eaciPL
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Shooting Phase

Shooting photons requires ray tracing
I Not fast enough
I Use rasterization!

Use aReflective Shadow MdRSM) to create
OEA 60, 60
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Reflective:Shadow Maps '}

Render from the light source perspective
I Position (depth)
I Normal
I Outgoing color (light * albedo, without shading)

Very similar to the Guffer




Reflective:Shadow Maps

OE@AI O EI OEA 23- AOA
I RSM provides the information needed for the VPL
i#l 1 AET A DPE@AI O Ol OAAO.
i# OAAOAO AOIOT A T od 60,

Much faster than ray tracing
I But only does one bounce
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Rendering-Phase

Create a shadow map for each VPL
I Very expensive!

Sacrifice shadow map accuracy for speed
I Hardly noticeable

Uselmperfect Shadow MapgkSM)
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Imperfect Shadow Maps

Scene Is represented as points
I Render them into tiny shadow maps
All shadow maps are located 3
IN one texture i .4

I Render all shadow maps
simultaneously %&@
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Imperfect Shadow Maps

Fill gaps by averaging nearby depth values

Use valid depth values to
create amipmap pyramid

I '

Fill unknown values using
the mipmap pyramid
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Multiple Bounces

Can be extended with multiple bounces

# OAAOA AAAEOEIT Al 60,
I Using Imperfect Reflective Shadow Maps
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