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Completion of a Polyhedral Object by Inferring Invisible Faces
in the Formulation of Energy Minimization

Kon Kakusno,? Sencuiro DAN,” NoriHiRo ABETT and Tapaniro Kitamasurt

The human vision system has the recognition ability of a completed three dimensional
(8D) shape by filling up the invisible surfaces of an object inferring from its visible sur-
faces. In this paper, we propose a method of emulating this ability for polyhedral objects.
The 3D shape of an object is determined by the two attributes: topological relation of
faces, edges and vertices, and geometrical factors such as shapes, orientations and positions
of surfaces. Shape recovery of visible surfaces can be viewed as determining the 1D
geometrical factor, depth, consistent with an input image which provides the topological
relation and the 2D geometrical factors. On the other hand, no input image is given in
the problem of filling up invisible surfaces of an object because the surfaces do not
produce their image in optical projection. Thus, we claim some constraints to determine
the topological relation. The process of filling up invisible surfaces based on them results
in @ chicken and egg problem, that is the topological relation and the geometrical factors
of invisible surfaces depend on each other. We applies an energy minimization scheme to
solve the problem. This method determines both of the topological relation and the
geometrical factors concurrently.
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Fig. 9 An experimental result.
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x-y z-y Xz

(b) EREOESESERINIER
(b) A result vioclating the coincidence between
an image and the projection of its recovered
shape
B 10 BESHTEBOBEEAIGEOME

Fig. 10 Results with different values of the con-
stants.
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