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Outline

ÅWhat is AO and why is it SS?

ÅIs screen space enough?

ÅHBAO+ Ultra

ÅVoxel Ambient Occlusion

ÅVXAO integrations
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Screen Space Ambient Occlusion
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Screen Space Ambient Occlusion

ÅA rendering technique for efficiently 
approximating ambient occlusion in the games

ÅIndependent from scene complexity

ÅMinimal data pre -processing

ÅEasily integrated into any modern rendering 
pipeline

ðDonõt do thisé

èOr this
É Wikipedia
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Horizon -Based Ambient Occlusion +

ÅBavoil, L., Sainz, M., Image -Space Horizon-
Based Ambient Occlusion, Siggraph2008 

ÅHBAO+ improves upon existing Ambient 
Occlusion techniques to add richer, more 
detailed, more realistic shadows around 
objects that occlude rays of light

ÅCompared to previous techniques, HBAO+ is 
faster, more efficient, and significantly 
better
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http://international.download.nvidia.com/geforce-com/international/comparisons/tom-clancys-splinter-cell-blacklist/tom-clancys-splinter-cell-blacklist-ambient-occlusion-comparison.html
http://international.download.nvidia.com/geforce-com/international/comparisons/tom-clancys-splinter-cell-blacklist/tom-clancys-splinter-cell-blacklist-ambient-occlusion-comparison.html
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwifr5mvzcPLAhUOwGMKHdkuCMAQjRwIBw&url=https://www.youtube.com/user/NvidiaGameWorks&psig=AFQjCNHdXF7dxzlzPsYaYBftmLv-l29SDw&ust=1458162657884047
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwifr5mvzcPLAhUOwGMKHdkuCMAQjRwIBw&url=https://www.youtube.com/user/NvidiaGameWorks&psig=AFQjCNHdXF7dxzlzPsYaYBftmLv-l29SDw&ust=1458162657884047
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Is screen space enough?
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Is screen space enough?

ÅNo.

ðDonõt do thisé

èOr this
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Is screen space enough?

ÅNo.

ÅLetõs do an excursion into historyé

ðDonõt do thisé

èOr this
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Assassinõs Creed series

ÅStrategic partnership between NVIDIA and Ubisoft

ÅGameWorksis featured in three major installments

ðDonõt do thisé

èOr this
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Assassinõs Creed IV Black Flag

ÅTowns look like chaotic 
collections of buildings

ÅObjects are fairly far 
away from each other

Image courtesy of Ubisoft

gameworks.nvidia.com
https://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjfx_rWzJ3LAhVnJ5oKHUw1AvIQjRwIBw&url=http://www.geforce.com/whats-new/articles/assassins-creed-iv-black-flag-pc-nvidia-enhancements-revealed&bvm=bv.115339255,d.bGg&psig=AFQjCNH9ZO5q52SlWk_sjH5DAPIp_5hLNw&ust=1456856006613611
https://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjfx_rWzJ3LAhVnJ5oKHUw1AvIQjRwIBw&url=http://www.geforce.com/whats-new/articles/assassins-creed-iv-black-flag-pc-nvidia-enhancements-revealed&bvm=bv.115339255,d.bGg&psig=AFQjCNH9ZO5q52SlWk_sjH5DAPIp_5hLNw&ust=1456856006613611


11gameworks.nvidia.com

Assassinõs Creed Unity

ÅPeople are always 
protesting on the 
streets and squares

Image courtesy of Ubisoft
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