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High Speed Measurement of BRDF using an Ellipsoidal Mirror
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Abstract BRDF (Bi-directional Reflectance Distribution Function) is used for representing properties of the sur-
face reflectance. However, it requires huge amounts of time to densely measure BRDFs because the target object
should be illuminated from all incident angles and the reflected lights should be measured from all reflected angles.
In this paper, we present a high-speed method to measure BRDFs using an ellipsoidal mirror and a projector. The
object is placed at a focal point, and a camera and a projector are placed at the other focal point using a half mirror.
By using this setup, the illumination angle can be rapidly rotated by changing the projection pattern. Moreover,
the omni-directional reflected lights from the object can be measured by one static camera at once. We have created
a prototype measuring system. It requires about fifty minutes to measure BRDFs of velvet and satin which have
an anisotropic reflection property, even if the sampling interval of the incident angle is one degree.

Key words ellipsoidal mirror, BRDF, anisotropic reflection
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