Analyzing Skewed Symmetries

CUCS-064-90

Ari Gross and Terrance Boult

Department of Computer Science Columbia University New York, NY 10027 ari@cs.columbia.edu, tboult@cs.columbia.edu,

December 1990

Abstract

A bilaterally symmetric figure on an arbitrarily oriented plane viewed under orthographic projection yields a "skew symmetric" figure whose axes of symmetry and skew constrain the orientation of the underlying plane. Given a skewed planar contour and a set of skewed axes, it is well known that the plane is constrained to lie on a hyperbola in the gradient space. Many papers have dealt with methods for finding a specific solution for the gradient of the skewed planar figure from amongst the hyperbola of possible solutions. Few papers have dealt with the practical side of finding the axes of skew. In particular, no direct non-heuristic method has yet been presented for determining the axes of skew, given points along the skewed contour. This paper provides a direct moment-based approach for finding axes of skew symmetry. This method does not rely on the contour being continuous. Examples of the method on both real and synthetic images are presented. The moment-based method assumes that the degree of skew symmetry is not greater than four. This is generally sufficient to handle the skewed symmetric contours that come up in real images. In addition to this global method, a new local method is introduced that uses tangent values at skew pairs to directly determine the skew angle. This method is shown to have certain desirable properties over existing local algortihms. As in the case of the global method, skewed axes are computed for real and synthetic contours. The aforementioned techniques presume that the contour is the projection of a planar symmetric figure. This paper derives a projective quasi-invariant that can be used for quick moment-based detection of skew symmetry.

This work was supported by DARPA under contract #N00039-84-C-0165 and by the National Science Foundation Grant #IRI8800370.