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Geometric Inference by an Information Criterion
Kenichi Kanatani
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In his previous paper, the author derived the geometric AIC criterion by modifying the AIC criterion known in
statistics and suggested its use for selecting a geometric model in robotics applications, such as building a geometric
model of the environment from image and sensor data. This paper focuses on the problem of 3-D reconstruction
from stereo images, motion images, and optical flow. In abstruct terms, the problem can be regarded as fitting a
model defined as a parameterized manifold to data points in high dimensions. If the object surface is planar or
the camera is in pure rotation, special models becomne necessary. Describing the geometric interrelationships of the
corresponding manifolds, we show that the most plausible model can be selected without using any knowledge of
the magnitude of the noise or an ad hoc significance level necessary for the traditional statistical testing of hypothesis.
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