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Automatic Singularity Test for Motion Analysis
by an Information Criterion
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Department of Computer Science
Gunma University, Kiryu, Gunma 376, Japan

The structure-from-motion algorithm for computing the 3-D camera motion and the 3-D object shape
from two views fails if the object is a planar surface or the camera motion is a pure rotation. This paper
presents a new scheme for automatically judging whether or not the object can be regarded as a planar
surface and whether or not the camera motion can be regarded as a pure rotation without using any
knowledge about the noise in the images. This judgment does not involve any arbitrarily set thresholds,
either. The basic principle of our scheme is to choose a model that has “higher predicting capability”
measured by the geometric information criterion (AIC). The performance of owr scheme is tested by real
and synthetic image experiments. Our approach presents a new paradigm for geometric model selection
in a wide range of problems of robotics and computer vision.
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