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1 Introduction

Indirect illumination is known to be smooth and to vary slowly. In this Master’s thesis,
we hypothesize that in many cases, global illumination can be rendered with a simple
approximation, without the difference being perceivable to a human observer. We will
categorize these cases, in terms of indirect lighting and (indirect) shadow frequencies,
and we will design and run user experiments to verify these hypotheses. The results of
the experiments will allow us to define a predictor which we integrate into a variant of
the Instant Radiosity (IR) global illumination algorithm. A final user study will deter-
mine how well our predictor actually works, hopefully allowing us to achieve signif-
icant acceleration of global illumination without perceivable difference to a reference
solution.

2 Previous work

There has been much work on global illumination, and there is quite a bit on percep-
tual techniques, e.g., [GH, DDP99, MTAS01]. The most closely related publication
is [SFWG04]; it works with reflectance properties, and could be a source of potential
ideas for this project.

Since we will be working with instant radiosity and it’s GPU instanciations, the in-
ternship will begin with a survey of the work on this topic, especially the recent pa-
pers [SIP06, SIP07, LSK+07]. While the goal isnot to compare directly to these
methods, it is important to distinguish the new technique and to determine whether the
new approach could be adapted to these methods.
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3 Context and Motivation

It is a well known fact that far too much effort is spent in computing indirect lighting
for global illumination (GI), given how little we can perceive these effects. The big
problem has always been, how to identify the parts of the scene where GIdoesmake a
difference, as opposed to those where itdoesnt. Our basic hypothesis is that the latter
are far more frequent than the former.

An interesting recent solution is that of Arikan et al. [AFO05], who avoid visibility
computation altogether for indirect light in some cases. The issue of separating local
from distant lighting, mentioned in this work, is also something we will investigate in
more detail in this internship.

4 Methodology

Initially we will base our work on instant radiosity (IR) [Kel97] and replace the ex-
pensive part by Dachsbacher and Stamminger [DS06] approximation where necessary.
In essence, what we are doing is completely avoiding the visibility computation for
indirect lighting. Our guess is that this is often a very legitimate choice. The goal is to
determine an automatic methodology to determine when this is possible.

The intern will first implement this hybrid approach, and try and experiment with sit-
uations to see when the substitution is acceptable. Then we will try and determine
criteria which create the categories where this is valid. A useful tool will (hopefully)
be the kind of analysis developed by Durand et al. [DHS+05]. There is existing
code base at REVES which will simplify the implementation of IR and the Dachs-
bacher/Stamminger approximation.

We hope is that we will be able to characterize light paths in which the frequencies
related to shadows such that we can just use the simplified version with an appropriate
metric.

Once we have this characterisation, we will define our parameter space and design a
set of perceptual experiments that will allow us to actually determine conditions for
which the approximation is valid. These will necessarily be restricted and simplified
conditions (in the spirit of the “gloss space” of Pelaccini et al. [PFG00]).

When we have defined space, we will be able to define a computational model which
will guide our modified IR algorithm, allowing some of the virtual point lights of IR to
be approximated with the method of [DS06].

A final user experiment will have to be run to confirm that the results are accurate in
more realistic settings. We will prerecord a reference solution and our approximation
and determine whether users can see the difference.
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