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Estimation of Surface Reflectance Properties
by Selecting Multiple Illumination Conditions

for Realistic Representation®

Takashi Machida

Abstract

Texture mapping is effective to reproduce a real object in computer graph-
ics(CG), because it does not require a detailed geometry of the object. However,
since a real image of the object is used as a texture of the object, a problem
occurs, i.e., the appearance of the object is not reproduced appropriately when
lighting conditions of real and CG environments are not consistent. To over-
come this problem, it is necessary to estimate reflectance properties of object
surfaces. This paper describes a method of densely estimating non-uniform sur-
face reflectance properties of an object with convex and concave surfaces using
registered range and surface color texture images obtained by a laser rangefinder.
The proposed method determines positions of light to take color images for dis-
criminating diffuse and specular reflection components of surface reflection. The
Torrance-Sparrow model is employed to estimate reflectance parameters by us-
ing color images under multiple illumination conditions. Experiments show the

usefulness of the proposed method.
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