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what we did in the past

Åstandard multi-pass approach to lighting 
used on R1 and RCF

Ålighting means dynamic lighting

for each light

{

set light state

for all meshes light intersects

{

render mesh

}

}



multi-pass issues

Åvery slow, for each new light we are 
potentially re-rendering the entire scene

Åmuch redundant work done such as 
repeated texture look ups

Åeach object we render needs to track 
lights which illuminate it

Åhard to optimize, the RSX isn't great for 
vertex processing

Ålessons learnt from the end of R1



multi-pass issues

Å what are we doing for each light?

Å diffuse = (n dot l) * albedo * x
ï l is the normalized light direction

ï x is not important here but takes care of light properties, attenuation and 
shadows

Å n is a function of:
ï normal map

ï parallax map

ï detail map

ï detail map mask

Å albedo is a function of:
ï base map

ï parallax map

ï detail map

ï detail map mask

ï incandescence map

Å lots of duplicated work!



idea ïcache once and reuse

Åcreate a frame buffer which stores the normal per pixel

Åcreate another for the albedo per pixel

Åonly need to store values for the closest surface

Åalso need to store baked light, gloss, spec power plus 
other per material properties

Åwe can derive a 3D position for each pixel by using the 
2D screen xy coordinates and a reconstructed linear 
depth

Årendering lights becomes a 2D post processing task

Åadded bonus ïno need to track which lights affect which 
geometry anymore



inputs (screen captures)



result



deferred light problems

Åthe memory footprint is prohibitive, a 

1280*720 MSAA buffer is 7.3mb, 

multiplied by 5 is 38mb

Åunproven technology on the PS3

Åa pretty drastic change to implement



prelighting

Åturn it around so we leverage our current 
rendering pipeline

Åthe idea is to compute all the light 
contributions and cache to 2 separate 
buffers, diffuse and specular

Åregular rendering passes can use these in 
place of the old multi-pass lighting

Åonly need to allocate memory for lighting 
buffers



prelighting stages

Åstep (a)ïdnrm pass - render depth and 

normals for scene

Åstep (b) - render use these to render 

diffuse and specular light buffers

Åstep (c) - render the rest of the frame as 

before



step (a) ïdepth normal pass

Åwrites into our main render frame buffer 
and depth buffer ïnothing is in there yet

Årgb = viewspace normal, can be complex 
to compute due to detail normal maps, 
detail map masks and parallax

Åalpha = per material specular power

Åwe are only interested in the closest 
surface which is exactly what the depth 
buffer gives us



(a) depth


