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A Present technigues
and tools used In
games such as:

A Killzone 2

A Heavenly Sword
A Mass Effect

A Mirrors Edge
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Overview
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Directional Light Maps
Dynamic Relighting
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Real time vs. Offline rendering

A Graphics cards are powerful

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

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

AA single frame in the
Pixar typically took 8 hours to complete.

A Pretty far from 30 or 60 fps
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Why Is lighting so complex?

A Light sources have area

A Light bounces between objects
A Light scatters inside objects
A
A

_arge light distributions (e.g. skylight)
Very expensive to simulate
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Why Is lighting so complex?
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Indirect Diffuse Light

A Color bleeding

A Instead of constant ambient light
A Can be faked wi tbbunce lightso
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Caustics

A Focused light from refractive and reflective
materials
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Sky Light

A Gives realistic outdoor lighting
A Constant color or HDR environment
A Very smooth shadows




Global lllumination

A Considering indirect light
effects Is called Global
lllumination

A Many different approaces
(Radiosity,

rradiance Caching,

Photon Mapping, etc.)

A Hybrid solutions are
popular too
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Global lllumination

A Regardless of algorithm, this is expensive
calculations

A Need to compromise to get these effects
IN games
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How to increase performance?

A Freezing parts of the
problem (light positions,
geometry, etc.)

A Disregard subtle effects

A Precompute as much as
possible under these
restrictions

A Not a new idea (light
maps, ambient occlusion
etc.)

Ambient occlusion,
Courtsey of Karl Lofberg
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Light Maps

AAssuming that parts ¢
change gives us the option to precompute
light and shadows

A Include Gl light effects in the light maps

A A render farm can precompute light maps
which are then distributed with the game
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Light Maps

A Uses extra disk space and memory
A May need its own UV set (no mirroring, etc.)

A Soft shadows and indirect light often
low frequent => low resolution

A Common to pack multiple objects into one
texture
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Normal Maps

A Normal maps gives
us high frequency
features of the
surface without
Introducing new
polygons
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