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The physical description of a material is usually done through the Bidirectional Reflectance
Distribution Function (BRDF), which characterizes reflectance at a point for any viewing or
lighting direction. It is often assumed to be an objective characterization of a material. Yet a
closer look at how BRDF models are used in Computer Graphics reveals they involve many
choices: of scale, of geometric vs wave optics, of statistical assumptions, of model
simplifications, etc. I argue that what motivates these choices remains subjective: what is of
interest is often a combination of physical plausibility, visual adequacy, and mathematical
convenience. I will present three projects where the material modeling decisions occur at
different scales and entail different choices. I will start at the nano scale with a model of thin-
film interference adapted to tristimulus rendering; then I will present a study of existing
layered material models that work at the micro scale and the challenges posed by inverse
design; finally I will introduce preliminary work on wet surfaces where meso-scale
characteristics seem essential to conveil a liquid of adequate viscosity. These three projects
will try to illustrate the intricate relationships between optics, graphics and vision for the
specific case of material appearance.
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