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Weak Lambertian Assumption for Determining
Cylindrical Shape and Pose from Shading and Contour
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Abstract. This paper describes a method for reconstructing the shape of a cylindrical object using “Weak
Lambertian Assumption” which can relax the requirements for shape from shading methods in two ways:
one is that it does not strongly constrain the property of the perfectly Lambertian surface of objects, and the
other is that object surfaces may include specular component in addition to diffused one. The methad does
not need to know the lighting conditions (illuminant strength and light source direction) or surface albedos.
Input scenes include cylindrical objects each of which has a cylindrical surface and planar surface as its cross-
section. First, actual lighting conditions are transformed into normalized lighting ones, and an equation
which relates the cross-section contour on the image plane to the shape parameter of the cylindrical object
is derived based on the Weak Lambertian Assumption. In the case of scenes including plural cylindrical
objects, we can estimate an actual light direction and albedos of both diffused and specular components for
each surface. Experimental results for both synthesized and real images are shown.
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