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Statistical Reliability of 3-D Interpretation from Images
Kenicar Kanatanit

The reliability of 3-D interpretations computed from images is analyzed by employing a
statistical model of image noise. First, the reliability of line fitting to edges is evaluated
in terms of image noise characteristics. Then, the reliability of vanishing point estimation
is deduced from the reliability of lines. The result is applied to focal length calibration,
and the confidence interval of the optimal estimate is evaluated. The reliability of fitting
an orthogonal frame to sensor data is also discussed. Finally, statistical criteria are derived
for testing edge groupings, vanishing points, focuses of expansion, and vanishing lines.
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Fig. 1 Camera model and N-vectors.
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Fig. 2 Line fitting to an edge.
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(a) A pure translation.
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(b) A translation and a small rotation.

(¢) A translation and a rotation.
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Fig. 10 Superimposed images of a moving object.
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