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Gold Standards:
MSAA – CSAA – EQAA
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Edge Detection and Blur
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Information	from	[Leadbetter2009a]	 [Sousa2007]	

[Shishkovtsov2004]	



Morphological Antialiasing (2009)
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[Reshetov2009]



Explosion of Post-AA Techniques
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[Jimenez2011a]



Morphological versus Edge Detect and 
Blur
• Morphological
• Edge	detect	+	Search +	Blur
• Non	local	information	available	(patterns)

• Edge	Detect	and	Blur
• Edge	detect	+	Blur
• Only	local	information	available	(neighborhood)
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Saboteur (2009)

Information	from	[Leadbetter2009b]	
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Sony’s Edge MLAA (2009)
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[Perthuis2011]



Sony’s Edge MLAA (2009)
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[Perthuis2011]



Double Fine’s Costume Quest (2010)
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[Demoreuille2011]



Double Fine’s Costume Quest (2010)
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[Demoreuille2011]



Star Wars: The Force Unleashed II  -
DLAA (2010)
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[Andreev2011]



Star Wars: The Force Unleashed II  -
DLAA (2010)
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[Andreev2011]



FXAA Console (2010)
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[Lottes2011]



FXAA Quality (2010)
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[Lottes2011]



Jimenez’s MLAA (2010)
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[Jimenez2011b]



Jimenez’s MLAA (2010)
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[Jimenez2011b]



SMAA (2011)
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[Jimenez2011b]



SMAA (2011)
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[Jimenez2011b]



FXAA	/	SMAA	Features

FXAA	Console
• Focus	on	ultimate	performance

• Very	easy	to	integrate

• Blurrier	texture	details

• Decreased	temporal	stability

• Worse	subpixel	features
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FXAA	Quality
• Target	medium	
quality/performance	tradeoff

• Better	gradients	than	MSAA

• Very	easy	to	integrate

• Blurrier	texture	details

• Decreased	temporal	stability

• Worse	subpixel	features

SMAA	T2x
• Focus	on	ultimate	quality

• Sharpness
• Extended	pattern	recognition
• Optional	TAA/MSAA	combos	
for	subpixel	features

• Better	gradients	than	MSAA

• More	complex	integration

• Not	dealing	with	MSAA
• Compatible	with	deferred

For	Both	FXAA/SMAA



DEAA & GBAA (2011)
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[Malan2011]

[Persson2011]



Low Level Optimizations for GCN
[Drobot2014]
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[Drobot2014a]



Killzone AA Transition
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[Valient2007]



Uncharted 4 (2016)
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Temporal AA
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Accelerating Real-Time Shading with Reverse 
Reprojection Caching [Nehab2007]
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[Nehab2007]



Gran Turismo PSP (2009)
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Information	from	[Greer2009]

Slow	Motion Full	Speed,	as	observed	on	a	PSP



Halo Reach (2010)
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Information	from	[Leadbetter2010]



Crysis 2 [2011]
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[Sousa2011]



SMAA (2011)
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[Jimenez2012]



Crysis 3 - SMAA (2013)
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Assassins Creed 4 and Ryse - SMAA 
(2013)
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The Last Guardian (2016)
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Lottes’ TSSAA & TXAA (2011)
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[Lottes2011]

[Cao2016]



Evolution
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[Sousa2013] [Drobot2014b][Karis2014]

[Jimenez2016][Salvi2016]



Temporal Upsampling 
and 4k Reconstruction
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SRAA (2011)
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[McGuire2011]



Infamous Second Son (2014, patched 
for 4k)
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Dust Experimental Temporal 
Upsampling (2012)
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[Malan2012]



Killzone Shadow Fall (2014)
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[Valient2014]



Battlefield 1 (2016) and Mass Effect 
Andromeda (2017)
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[Wihlidal2016]



Dynamic Antialiasing
• [Jimenez2017]	Dynamic	Antialiasing	in	Call	of	Duty:	Infinite	Warfare
• Combines	dynamic	resolution	with	temporal	upsampling
• Always	outputs	1080p	frames,	with	varying	degrees	of	AA	depending	on	load

• Advances	in	Real-Time	Rendering	in	Games:	Part	I
• Monday	11:40	am
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Summary
• MLAA	questioned	the	status	quo.
• MLAA	went	against	the	trend.
• MLAA	possibly	slowed	down	MSAA	and	hardware	antialiasing	
advances.
• Unreal	Engine	added	support	for	MSAA.	
• Interesting	tradeoffs	to	be	found	on	hybrid	solutions.
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Q&A - Acknowledgements
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Special	thanks	to	Peter-Pike	Sloan
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