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Background

Computer graphics lighting is the process of illuminating computer graphic 3d objects in such a way as 
to mimic the effect of light in the real world. Computer graphics lighting is an integral step in creating 
the look of computer generated image renderings. A common process in feature film visual effects[1] 
and architectural visualisation is to place a computer graphic 3d object into a live action scene. The 3d 
object must appear to have been in the scene when it was originally photographed. As human visual 
perception is well attuned to the subtleties of light and shadow, a computer graphics render destined for 
photographic integration requires an accurate lighting simulation.

Historically lighting in computer graphics has involved manually defining the orientation of simple 
theoretic lights[2] (e.g. point light or spot light) to simulate illumination. The process can be tedious, 
time consuming and very hard to achieve when attempting to match the multi-dimensional, visually 
rich light often encountered in the real world.

A recent advance in computer graphics lighting is Image Based Lighting[3]. Image Based Lighting is 
the process of acquiring real world lighting data for use in the illumination of 3d objects. The real 
world lighting data is typically a high dynamic range image [4] of a highly reflective sphere, also 
known as a light probe[3]. The reflection on the probe represents incoming light from all directions at 
one distinct point in space. A problem with this technique is it assumes light to be uniform in the scene. 
With film visual effects becoming ever more advanced and occupying more and more screen time this 
restriction will need to be overcome.

Proposal

I  will  investigate  a procedure for acquiring spatial  incident  illumination data to convincingly light 
computer  graphic  3d  objects  for  integration  into  photographed  scenes.  Key  areas  of  investigation 
include efficient  acquisition of  the lighting data,  interpolation of the data  at  the render  stage[5,6], 
importance sampling during rendering[7,8], extraction of environment geometry for accurate light field 
reproduction and integration with different rendering methodologies (e.g. scanline, raytracing, real-time 
hardware).
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