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Statistical Analysis of Geometric Computation:

Part 1. Fundamental Theory

Kouji Urasawa and Kenichi Kanatani

Department of Computer Science

Gunma University, Kiryu, Gunma 376, Japan

This paper studies statistical behaviors of errors involved in fundamental geometric computations
for computer vision. We first present a statistical model of image noise in terms of the “covariance
matrix” of the “N-vector”. Using this model, we compute the covariance matrices of N-vectors of lines
and their intersections. Then, we determine the “optimal weights” for the least-squares optimization
for intersection estimation and line fitting, and compute the covariance matrix of the resulting optimal
estimate. We also point out that “statistical biases” exist in such computations, and preéent schemes
of computing “unbiased estimates”.
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