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Overview 

Real-time (commercial) adaptation of radiosity 
ïSeveral compromises to increase speed 

 

Only used for indirect light 
ïDirect lighting is done normally 

 

Computes indirect illumination on the CPU 
ïWhile the GPU is doing other things 
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Overview 

Steps 

ïSample light input from the GPU 

ïProject on low detail environment mesh 

ïCompute radiosity 

ïTransfer radiosity textures to the GPU 

ïSample radiosity on high detail mesh 
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Result 
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Direct light 
(computed normally) 

Final image 
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Sample Light 

Point sample to reduce bandwidth 
ïUse previous frame 
ïAlso includes indirect light 
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Radiosity Mesh 

Low detail mesh with large patches 
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Compute Radiosity 

Probably using non-diffuse hierarchical radiosity 

ïNo details published 

ïLinks can be precalculated 

 

Only does one bounce 

ïNext bounce is automatically done next frame 
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Transfer to GPU 

Uploads a new radiosity lightmap 

ïGPU does not wait for the CPU 

ïGPU just uses newest lightmap available 

 

Lightmap is very small 
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Example lightmap 
(not used for the other images) 
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Sample Radiosity 

Sample radiosity on the high detail mesh 
ïCorrect for different normal 
ïUse directional information 
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Combine 

Combine with the direct lighting and textures 
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Dynamic Objects 

What about moving/animating objects? 

ïAre not included in the precalculation step 

 

Place light probes in the scene 

ïCaptures the indirect illumination in space 

ÅNot on a surface 

ïDynamic objects sample from near light probes 

ÅPassive role in the global illumination 
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Advantages 

Amortize computation cost over multiple frames 

ïNot necessary to calculate it every frame 

Å(Possible in most techniques) 

 

Simulates global illumination with many bounces 

ïBut there is an update delay 

 

Supports all types of light sources 
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Disadvantages 

Computation on the CPU 
ïIntroduces overhead and latency 

ïTechnique can be adapted for compute shaders 

 

$ÙÎÁÍÉÃ ÏÂÊÅÃÔÓ ÄÏÎȭÔ ÒÅÆÌÅÃÔ ÌÉÇÈÔ 
ï(Can be done for a few large rigid objects) 

 

Input lighting is sampled from the view 
ïTotally incorrect in some situations 
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Usage 

Commercial product by Geomerics 

ïNot all details are public 

 

Used in Battlefield 3, Medal of Honor Warfighter 
and more 
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Video 
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Instant Radiosity 

Totally unrelated to the radiosity techniques! 

ïHorribly confusing name 

ïMore similarity with photon mapping 

 

In theory not an approximation 

ïThe real-time extensions are approximations 
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Instant Radiosity 

Two phases 

ïShoot and bounce photons through the scene 

ÅStochastically, just like photon mapping 

ÅCreate a Virtual Point Light (VPL) at each intersection 
 

ï'ÁÔÈÅÒ ÌÉÇÈÔ ÆÒÏÍ ÔÈÅ 60,ȭÓ 

ÅFirst, render shadow maps for each VPL 

Å2ÅÎÄÅÒ ÔÈÅ ÓÃÅÎÅȟ ÌÉÔ ×ÉÔÈ ÁÌÌ 60,ȭÓ 
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Shooting Phase 

Shooting photons requires ray tracing 

ïNot fast enough 

ïUse rasterization! 

 

Use a Reflective Shadow Map (RSM) to create 
ÔÈÅ 60,ȭÓ 
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Reflective Shadow Maps 

Render from the light source perspective 
ïPosition (depth) 
ïNormal 
ïOutgoing color (light * albedo, without shading) 

 

Very similar to the G-buffer 
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Reflective Shadow Maps 

0ÉØÅÌÓ ÉÎ ÔÈÅ 23- ÁÒÅ 60,ȭÓ 

ïRSM provides the information needed for the VPL 

ï#ÏÍÂÉÎÅ ÐÉØÅÌÓ ÔÏ ÒÅÄÕÃÅ ÔÈÅ ÎÕÍÂÅÒ ÏÆ 60,ȭÓ 

ï#ÒÅÁÔÅÓ ÁÒÏÕÎÄ ΪΦΦ 60,ȭÓ 

 

Much faster than ray tracing 

ïBut only does one bounce 
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Rendering Phase 

Create a shadow map for each VPL 

ïVery expensive! 

 

Sacrifice shadow map accuracy for speed 

ïHardly noticeable 

 

Use Imperfect Shadow Maps (ISM) 
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Imperfect Shadow Maps 

Scene is represented as points 

ïRender them into tiny shadow maps 

 

All shadow maps are located  
in one texture 

ïRender all shadow maps  
simultaneously 
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Imperfect Shadow Maps 

Fill gaps by averaging nearby depth values 

 

Use valid depth values to 
create a mipmap pyramid 

 

Fill unknown values using  
the mipmap pyramid 
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Multiple Bounces 

Can be extended with multiple bounces 

 

#ÒÅÁÔÅ ÁÄÄÉÔÉÏÎÁÌ 60,ȭÓ ÆÒÏÍ ÔÈÅ )3-ȭÓ 

ïUsing Imperfect Reflective Shadow Maps 
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