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Dense dynamic scene reconstruction based on one-shot scanning

Ryo FURUKAWAT, Hiroshi KAWASAKI', Ryusuke SAGAWAT and Yasushi YAGI'T

T Faculty of Information Sciences, Hiroshima City University Hiroshima, Japan
1T Faculty of Engineering, Saitama University Saitama, Japan
771 The Institute of Scientific and Industrial Research, Osaka University Osaka, Japan
E-mail: fryo-f@cs.hiroshima-cu.ac.jp, {tkawasaki@cgv.ics.saitama-u.ac.jp,
Tt1{sagawa,yagi}@am.sanken.osaka-u.ac.jp

Abstract 3D acquisition techniques to measure dynamic scenes and deformable objects with little texture are
greatly needed for applications like the motion capturing of human facial expression. To allow such measurement,
several techniques using structured light have been proposed. These techniques can be largely categorized into two
types. The first involves techniques to temporally encode positional information of a projector’s pixels using multi-
ple projected patterns, and the second involves techniques to spatially encode positional information into areas or
color spaces. Although the former allows dense reconstruction with a sufficient number of patterns, it has difficulty
in scanning objects in rapid motion. The latter technique can capture dynamic scene since it uses a single pattern.
However, since it uses multiple pixels to obtain a single correspondence, reconstruction results gets coarse and the
image processing tend to be more difficult. In this paper, we propose a technique that requires only a single-frame
image, achieves dense shape reconstruction, and has the advantage of being robust in terms of image processing.

Key words active 3D scanning, shape from coplanarity, dynamic scene shape reconstruction, one-shot scanning
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