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Estimating 3D Motion of Solid Objects based on
Stability of Features

Syogo MIYANABE, Shun’ ichi KANEKO and Tsunenori HONDA

Department of Computer Science, Tokyo University of Agriculture and Technology

2-24-16 Naka-machi Koganei-shi, Tokyo 184

Abstract This paper describes an approach for increasing the reliability of computation of velocity information
derived by the optical flow calculation based on geometric features. In this approach, dynamic stability is pro-
posed to introduce into optical flow computation for increasing precision of feature correspondence processing and
for quantitatively evaluating reliability of optical flows. The dynamic stability consists of three criteria : the
feature criterion for deseribing stability in single image frame, the correspondence criterion for describing a
measure of matching between the temporal frame and the previous one, and the continuation criterion for describing
stability of occurrence over sequential frames. A method of utilizing the dynamic stability for finding correspond—
ing feature pairs is proposed. Fundamental experiments show that the method is feasible to detect occlusion and e-
mergence of features which should be considered in the case of three dimensional objects.

X key words image processing of motion, optical flow, 3D motion, feature correspondence, dynamic stability
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