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Interreflections Are Useful in Shape Recovery of
Concave Polyhedron from a Single Image

Jun Yang! Noboru Ohnishi™ Noboru Sugiet

{ Faculty of Engineering, Nagoya University
1 Faculty of Science and Technology, Meijo University
* Bio-Mimetic Control Research Center, RIKEN

Abstract There are generally an infinite number of solutions for a problem of determining
shape from a single image where only two facets are visible. We propose a method to recover the
shape of two facets, forming concave, from a shading image using interreflections. We discuss
monotonousness of amount of interreflections with respect to the angle between two facets, and
present its sufficient condition. According to this monotonousness, we can obtain an unique shape
in theory and two kinds of shape in practical computation. Simulation experiments demonstrate
the validity of the proposed method.
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(a). Input image.

{b). Actual shape. (c). Another possible shape.

(d). A recovered shape.  (c). Another recovered shape.
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(c): A recovered shape.  (d). Another recovered shape.
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