
A Unified Theory of Directionality
Stefan M. Karlsson, Josef Bigun

Halmstad University, IDE SE-30118 Halmstad, Sweden
Telephone: (0046) 35167200, Fax: (0046) 35120348

Email: {Stefan.Karlsson, Josef.Bigun}@hh.se

Abstract—Directionality analysis is a time-honored prob-
lem in image analysis. Many low-level features, as well as
varying methods of extraction and interpretation have been
suggested (for example the Hough transform, Gabor filters,
SIFT descriptors and the structure tensor). This paper
makes a case for a unification of concepts in 2D directionality
analysis. The theory of the gradient based structure tensor
(a.k.a. the second moment matrix) is a very well suited
theoretical platform in which to analyse and explain the
similarities and connections (indeed often equivalence) of
supposedly different methods and features that deal with
image directionality.
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We proclare this work to be more “theoreti-
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