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Selection Criterion for Geometric Models
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In this paper, we modify the AIC criterion so that it can be used for selecting a geometric model for
robotics applications, such as building a geometric model of the environment from image and sensor data.
Such geometric problems are very different from traditional statistical problems, to which AIC has been
widely applied, because as many nuisance parameters as the number of the data appear and the model
is defined as a manifold. As a result, the complexity of the model is evaluated by not only its degree
of freedom but also such invariant quantities as the dimension and codimension of the manifold. Since
what we want to estimate is a geometric object, not the statistical characteristics of the noise, the use
of the AIC criterion requires the knowledge of the noise distribution. In order to avoid this, we present
a comparison iest for evaluating relative goodness of one model to another without using any arbitrarily
set threshold such as the significance level. Our theory is illustrated by analyzing point data in two
dimensions.

Key words: AIC, maximum likelihood estimation, testing of hypothesis, geometric model, 3-D environ-
ment understanding, model selection
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