Screen Space Ambient Occlusion
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AO = shadow created by ambient illumination



AEBEHHEOE R, BERARSE, FRFEET.

[



Original model With ambient occlusion Extracted ambient occlusion map
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Sample Kernel Sphere

CrysisH HJSample Kernelsg& LA TS N [&] O I ER AR

half step = 1.f - 1.1/8.F;
half n = 0;

half fScale

half3 arrKernel[8

normalize(half3( 1, 1, 1))*fScale*x(n+=step)
normali alf3(-1,-1,-1))*fScalex(n+=step)

normali 3 (-1,-1, 1))*fScalex(n+=step)
normali A (-1, 1,-1))*fScale*(n+=step)
normali alf3(-1, s 1)) *fScalex(n+=step)
normali alf3( 1,-1,-1))*fScalex(n+=step)
normali alf3( 1,-1, 1))*fScale*(n+=step)
normalize(half3( 1, 1,-1))*fScale*x(n+=step)

Crytek Engine Shader Source File: AmbientOcclusion.cfx




Sample Kernel Sphere

low sample ‘banding’
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Sample Kernel Sphere
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Sample Kernel Sphere
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Sample Kernel——Normal Oriented Hemisphere
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Occlusion = max( 0.0, dot( N, V) )*(1.0/(1.0+d))
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Simple SSAO

Simple SSAO

Shaders/Fullscreen & Camera E...
Virtual Method

* %k k% (110)
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Import

Most SSAQ algorithms are either high-quality
or fast. Simple SSAQ is both the fastest and
best quality SSAQ you'll come across.

Features:

- Luminance modulation.

- First bounce of indirect light.

- Global-range AQ at very low cost.
- Noiseless output.
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Simple SSAO

« HTEE—F “well known” 3%
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https://www.gamedev.net/resources/_/technical/graphics-programming-and-theory/a-simple-and-practical-approach-to-ssao-r2753

Simple SSAO——In Unity4
e

hader has errars or is net supported | our graphics card

Surface shader no
Errors:
! ambiguous overloaded function reference "texZD(samplerzD, floatd)"
! ambiguous overloaded function reference "tex2D(samplerzD, floatd)"
A impli t from atd" to
A implicit cast from "floatd” to

Aras | think texture sampling needs to be:

(]
(=]
[=1
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(]

1. tex?D{ MainTex, i.uw =v);

Graphics
Plumber Since 'uv' is a float4, and sampling a 2D texture needs two coordinates, not four.

Unity Technologies Aras, Aug 19, 2008

Mov 7, 2005
4521



Simple SSAO Sample
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Simple SSAO Blur
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Simple SSAO——Luminance modulation

SSAO without Luminance modulation No SSAO SSAO with Luminance modulation



Simple SSAO——Luminance modulation

AR

half luminance = dot(tex2D (_ColorBuffer, i.uv).rgb, half3(0.299, 0.587,

MB R X ACHEAT St 4di e, 45 RAF i )5 HIAO:

gi.a = lerp(l - gi.a, 1.0, luminance * _Params4.y);



Simple SSAQO Color Bleeding

* Wikipedia:

* In computer graphics and 3D rendering, color
bleeding is the phenomenon in which objects or
surfaces are colored by reflection of colored light from
nearby surfaces.

* Color Bleeding - The transfer of color between nearby
objects or, caused by the colored reflection of indirect
light. This is a visible effect that appears when a scene is
rendered with Radiosity or full global illumination, or
can otherwise be simulated by adding colored lights to a
3D scene.


https://en.wikipedia.org/wiki/3D_rendering
https://en.wikipedia.org/wiki/Reflection_(physics)

Simple SSAQO Color Bleeding




Simple SSAQO Color Bleeding
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v = sampleP - fragP;
d = length(v);

v /= d;

fvDot = dot(fragN,v);

fsDot = dot(fragN,-sampleN);

falloff = 1.0 + pow(d*_Params.w,_Params2.y);
areaRatio = sampleP.z/fragP.z;

nvDot = dot(sampleN,-v);

gi = bleedColor * areaRatio * max(@,fvDot) * max(®,nvDot) /falloff*_Params3.x;
(81,20




Simple SSAQO highly tweakable
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Simple SSAO
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* https://en.wikipedia.org/wiki/Screen space ambient
occlusion

e https://www.gamedev.net/resources/ /technical/graph
ics-programming-and-theory/a-simple-and-practical-
approach-to-ssao-r2753

* http://john-chapman-
graphics.blogspot.com/2013/01/ssao-tutorial.html

e https://learnopengl.com/#!Advanced-Lighting/SSAQO

e https://zhuanlan.zhihu.com/p/25038820

e http://developer.download.nvidia.com/presentations/2
008/GDC/GDC08 Ambient Occlusion.pdf



https://www.gamedev.net/resources/_/technical/graphics-programming-and-theory/a-simple-and-practical-approach-to-ssao-r2753
https://www.gamedev.net/resources/_/technical/graphics-programming-and-theory/a-simple-and-practical-approach-to-ssao-r2753
http://john-chapman-graphics.blogspot.com/2013/01/ssao-tutorial.html
https://learnopengl.com/#!Advanced-Lighting/SSAO
https://zhuanlan.zhihu.com/p/25038820
http://developer.download.nvidia.com/presentations/2008/GDC/GDC08_Ambient_Occlusion.pdf
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