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Outline

ÅOur past approach to dynamic lights.

ÅDeferred lighting and pre-lighting.

ÅPre-lighting stages.

ÅImplementation tips.

ÅPros and cons.



The problem (a.k.a. multipass lighting)

ÅO(M*L)

ÅToo much redundant work:
ïRepeat vertex transformation for each light.

ïRepeat texture lookups for each light.

ÅHard to optimize, we were often vertex bound.

ÅEach object we render needs to track lights which 
illuminate it on PPU/SPU.

for each dynamic light

for each mesh light intersects

render mesh with lighting



One solution

ÅO(M+L)

ÅLighting is decoupled from geometry 

complexity.

for each mesh

render mesh

for each light

render light



G-Buffer

ÅCaches inputs to lighting pass to multiple buffers 
(G-buffer):

ïDepth, normals, specular power, albedo, baked lighting, 
gloss, etc.

ÅAll lighting is performed in screen space.

ÅNicely separates scene geometry from lighting, 
once geometry is written into G-Buffer, it is 
shadowed and lit automatically.

ÅG-buffer also available for post processing.



do lighting



G-Buffer issues for us

ÅProhibitive memory footprint.

ï1280*720 MSAA buffer is 7.3mb, multiplied by 5 

is 38mb.

ÅUnproven technology on the PS3 at the time.

ÅA pretty drastic change to implement.



Pre-lighting / Light pre-pass

Like the G-Buffer approach except:

ÅIt only caches normals and specular power in 

an initial geometry pass.

ÅA screen space pre-lighting pass is done 

beforethe main geometry pass.

ÅAll the other material properties are supplied in 

a second geometry pass.



pre-lighting

render

scene



Step 1 ïDepth & normals



Writing depth and normals

ÅR2 used 2x MSAA.

ÅWrite out normals when you are rendering your 
early depth pass.

ÅUse primary render buffer to store normals. 

ÅWrite specular power into alpha channel of normal 
buffer.
ïUse discard in fragment programs to achieve alpha 

testing.

ÅNormals are stored in viewspace as 3 8-bit 
components for simplicity.



The viewspace normal myth

ÅStore viewspace x and y, and reconstruct zé

ïi.e. z = sqrt(1 ïx*x ïy*y)

- Common misconception in a lot of past deferred 

rendering literature.

ÅZ can go negative due to perspective projection.

ÅWhen z goes negative, errors are subtle and 

continuous so easy to overlook.

ÅWe store the full xyz components for simplicity.



The viewspace normal myth

normal = (-1, 0, 0)

normal = (1, 0, 0)

Fig. A Fig. B



Viewspace normal error

correct incorrect


