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Complex 3D Motion Estimation based on a Modeling of Incompleteness
in 3D Shape Observation
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1 Graduate School of Informatics, Kyoto University Yoshida-honmachi, Sakyo, Kyoto, 606-8501, Japan
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Abstract The problem we address is incompleteness in observation of the object surface. Firstly, contacts between
body parts produce colided and unobservable regions which cannot be recovered by any 3D shape estimation algo-
rithms by definition. Secondly, 3D surfaces estimated using multi-viewpoint images can contain unreliable regions
due to self-occlusions or limitations on texture-matching between different viewpoints. These incompletenesses break
traditional ICP-based 3D motion estimation methods as they expect observed surface is equal to the model surface.
We solve this problem by introducing a novel modelling of these incompletenesses into our 3D surface-to-surface
fitting algorithm. Some experiments demonstrate the advantage of our robust 3D motion estimation method.
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