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Realistic Production of Object Color in a Three-
Dimensional Space and Its Evaluation

Suojr Tominacat

A method is described for realistic production of object color of any surface of a three-
dimensional object on a color monitor, and its accuracy is evaluated. For the realistic
production we have two problems of (1) accurate color reproduction on a color monitor,
and (2) realization of three-dimensional light reflection. For the first problem, color repro-
duction is performed by a XYZ-RGB coordinate transformation and lookup tables for gam-
ma correction. For the latter problem, we first show some light reflection models. The
Phong model and the Torrance-Sparrow model are shown, respectively, for inhomogeneous
objects like plastics and homogeneous objects like metals. A mutual reflection model is
proposed for diffuse reflectors. Since the optical data for surface reflectance are often
unknown, a computational method is considered to estimate spectral reflectance. Then it
is shown that the Cook-Torrance method has much errors in computing Fresnel reflectance,
but the Hall method is even better. A ray tracing method is used for rendering three-
dimensional objects, where radiance computation is done in wavelength. The overall per-
formance of the present method for object color production is evaluated on experiment.
We show that the produced object colors are reliable in all cases of inhomogeneous objects,
metallic objects, and diffuse reflectors with mutual reflection.
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