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Virtual Relighting of a Virtualized Scene by

Estimating Surface Reflectance Properties *

Hironobu Fukutomi

Abstract

In computer graphics and mixed reality, there are a number of researches for
virtualizing a real scene and simulating illumination conditions in the virtualized
real scene. Techniques of simulating illumination conditions can be roughly clas-
sified into two major approaches. The first approach intends to virtualize the
real scene accurately. This approach takes into account not only interreflections
but also various reflectance properties in the real scene. The second approach
intends to interactively manipulate the virtulized real scene in real time. Though
the second one also considers intereflections, it deals only with a diffuse reflection
component. The problem is that this approach is not able to manipulate illu-
mination conditions in a scene including specular reflections whose observation
depends on the position of the light source and the view point. In this paper,
we propose a method for virtualizing a real scene including specular reflections
and to interactively manipulate illumination conditions in the virtualized scene.
First, we get the geometry of the scene using a three-dimensional digitizer. Sec-
ond, we estimate diffuse reflectance, specular reflectance and surface roughness
parameters from the geometry and real images of the scene. We then virtualize
the real scene using estimated reflectance properties. To interactively manipu-

late illumination conditions, diffuse reflectance surfaces are rendered considering

* Master’s Thesis, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT0151089, February 7, 2003.
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interreflections, while specular reflectance surfaces are rendered considering the
primary reflection based on Torrance-Sparrow model. Experiments show that we
can successfully estimate reflectance properties in the real scene and that illu-
mination conditions can be interactively manipulated in the virtualized scene in

real time.

Keywords:

mixed reality, surface reflectance properties, radiosity, Torrance-Sparrow model,

virtual relighting
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