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Subpixel Accuraéy Line Fitting
by Projective Geometrical Correction

Yasuhiro Onodera and Kenichi Kanatani

Department of Computer Science, Gunma Univérsity
Kiryu, Gunma 376, Japan

A scheme of line fitting which can achieve higher accuracy than applying the least-squares method
to individual line segments is constructed by utilizing the knowledge, if available, that the detected line
segments are images of lines mutually parallel or orthogonal in the scene. In our scheme, all points
and lines are represented by unit vectors called “N-vectors” in the formalism called “computational
projective geometry”. After lines are fitted in the observed image, their N-vectors are corrected so that
they satisfy the constraints derived from projective geometry. Starting from the case where the detected
line segments are projection images of parallel lines in the scene, we consider images of rectangles,
squares, and squares grids. An example based on a real image is also shown. Our method can be
applied to increase accuracy of enviroment measurement by robots and camera calibration. Finally, the
constraints in terms of “cross ratios” and “harmonic range of points” are disscussed in Appendix.
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