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Abstract

The perception of realism in computer generated images can be significantly enhanced

by subtle visual cues. Among those, one can highlight the presence of dust on synthetic

objects, which is often subject to temporal variations in real settings. Moreover, by re-

alistically depicting the appearance of dust accumulated over time, one can also convey

subtle information about the history of a scene. In this thesis, we present a framework for

the generation of textures representing the accumulation of this ubiquitous material over

time in indoor settings. It employs a physically-inspired approach to portray the effects of

different levels of accumulated dust roughness on the appearance of substrate surfaces, and

to modulate these effects according to the different illumination and viewing geometries.

The development of its core algorithms was guided by empirical insights and data obtained

from observational experiments which are also described. To illustrate its applicability to

the rendering of visually plausible depictions of time-dependent changes in dusty scenes,

we provide sequences of images obtained considering distinct dust accumulation scenarios.
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Chapter 1

Introduction

Despite signi�cant advances in realistic image synthesis in recent years, notably involving

the simulation of weathering and aging phenomena (e.g., [5, 31, 35, 38, 44]), computer

generated images are often characterized by a \clean look". Real settings, however, have a

less pristine appearance. This can be perceived, for example, through visual cues resulting

from time-dependent phenomena such as the accumulation of dust (Fig. 1.1), the focal

point of this work. By accounting for the presence of this pervasive material and the

temporal variations in its appearance, one can considerably improve the degree of realism

of synthetic settings.

In order to e�ectively incorporate the presence of dust in synthetic settings, one should

select an appropriate level of abstraction to represent its intrinsic complexity. For example,

household dust can be composed of a wide range of materials, from textile �bres and hair

strands to human skin fragments and mineral particles, just to name a few [48]. Moreover,

the location of a household dust deposit can also a�ect its composition, notably in areas

prone to variations in indoor environmental conditions (e.g., ventilation changes [49]).
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