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Topic

ÅPresent techniques 
and tools used in 
games such as:

ÅKillzone 2

ÅHeavenly Sword

ÅMass Effect

ÅMirrors Edge



Overview

ÅIntroduction

ÅDirectional Light Maps

ÅDynamic Relighting

ÅLighting Tools



Real time vs. Offline rendering

ÅGraphics cards are powerful

ÅStill many lighting effects from the real 
world is impossible to simulate in real time

ÅFrames for feature films and architecture 
visualization can take hours or days to 
complete

ÅA single frame in the movie òCarsò from 
Pixar typically took 8 hours to complete.

ÅPretty far from 30 or 60 fps



Why is lighting so complex?

ÅLight sources have area

ÅLight bounces between objects

ÅLight scatters inside objects

ÅLarge light distributions (e.g. skylight)

ÅVery expensive to simulate



Why is lighting so complex?



Indirect Diffuse Light

ÅColor bleeding

ÅInstead of constant ambient light

ÅCan be faked with òbounce lightsò



Caustics

ÅFocused light from refractive and reflective 

materials



Sky Light

ÅGives realistic outdoor lighting

ÅConstant color or HDR environment

ÅVery smooth shadows



Global Illumination

ÅConsidering indirect light 

effects is called Global 

Illumination

ÅMany different approaces 

(Radiosity, 

Irradiance Caching, 

Photon Mapping, etc.)

ÅHybrid solutions are 

popular too



Global Illumination

ÅRegardless of algorithm, this is expensive 

calculations

ÅNeed to compromise to get these effects 

in games



How to increase performance?

ÅFreezing parts of the 

problem (light positions, 

geometry, etc.)

ÅDisregard subtle effects

ÅPrecompute as much as 

possible under these 

restrictions

ÅNot a new idea (light 

maps, ambient occlusion 

etc.)
Ambient occlusion, 

Courtsey of Karl Löfberg



Light Maps

ÅAssuming that parts of the level wonôt 
change gives us the option to precompute 
light and shadows

ÅInclude GI light effects in the light maps

ÅA render farm can precompute light maps 
which are then distributed with the game



Light Maps

ÅUses extra disk space and memory

ÅMay need its own UV set (no mirroring, etc.)

ÅSoft shadows and indirect light often 

low frequent => low resolution

ÅCommon to pack multiple objects into one 

texture



Normal Maps

ÅNormal maps gives 

us high frequency 

features of the 

surface without 

introducing new 

polygons


