
AGGREGATE G-BUFFER ANTI-ALIASING 

Cyril Crassin1, Morgan McGuire1,2, Kayvon Fatahalian3, Aaron Lefohn1 

1NVIDIA    2Williams College    3Carnegie Mellon University 



  

The Mummy ï [© Universal Pictures / Digital Domain / Rhythm&Hues] 

Motivation  

Pixel 



Pixel frustum 

Pixel 

Per-sample visibility 

and shading attributes 

Pixel frustum 

Aggregate 0 

Aggregate 1 

Aggregate 

shading 

Overview  

High frequency shading is too costly  

Idea: Strong decoupling of shading rate 

Shading statistical geometry distributions  
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AGAA (2A) MSAA 8x Single-sampled 
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AGAA (2A) MSAA 8x Single-sampled 



Related work 1/2  

Deferred shading 

 

 

Simple/Complex  [Lauritzen 2010] 

Segmentation based on geometric complexity  

Shading amortization : 

Across same planar surface 

éOr almost planar -> Quality reduction  

 

Simple scenes + large memory requirement  

Credit: Crytek [Sousa 2013] 



Related work 2/2  

Surface Based Anti-Aliasing (SBAA) [Salvi 2012] 

High frequency visibility  

Simplified geometry pre-pass 

Only store and shade the n most contributing surfaces 

Non-shaded surface information discarded  

-> Aliasing in complex regions 
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AGAA overview  

Integrate ALL geometry samples 

All surfaces + curvature  

 

Accumulate and filter geometry samples in 

pixel -space before shading  

Per-sample visibility  (Z-buffer ) 

Similar to texture / voxel-space pre-filtering  

But pixel -space + on-the -fly  aggregation 

Aggregate G-Buffer statics:  

Normal Distribution Function (NDF) 

+ sub-pixel position distribution.  

Average Albedo, Metal coef., emissive, etc.  
 



Rendering with Aggregates  
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Rendering with Aggregates  
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Light source 

Pixel frustum 

Aggregate definition  

Clustering visibility samples:  

Cross-primitives + Disjoint surfaces  

 

 
Goal: Minimize shading errors due to correlated  

attributes [Bruneton and Neyret 2012] 

Distance function : 

Orientation + distance -based clustering 

Control over characteristic length of the scene  
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Deferred Shading  

Similar to shading from filtered texture maps  

AGAA is independent  from the shading model  

 

We used the Blinn-Phong BRDF model 

Filtering Specular component using Toksvig  

[Toksvig 2005] 

+Analytic approx. from Toksvig for Lambertian diffuse  

[Baker and Hill 2012] 

 

Shadowing must be filtered  
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Deferred 8x (reference)  



FXAA 



AGAA (1A) 

Shading events: 1 /Pixel Memory: 41 MB 



AGAA (2A) 

Shading events: 1.51 /Pixel Memory: 71 MB 



Shading events: 6.68 /Pixel (Simple/Complex)  

Deferred 8x (reference)  

Memory: 112 MB 



AGAA (2A) 

Shading events: 1.51 /Pixel Memory: 71 MB 



Shading events: 1.72 /Pixel 

SBAA (2S) 

Memory: 88 MB 


