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ABSTRACT

A failing of standard grey-level corner detectors is that they do not extract most of the
attributes of a corner apart from its strength. This paper concentrates on determining one of
these additional attributes, namely the range of scales that the corner exists over. It 1s shown
that a multi-scale analysis is beneficial in detecting certain classes of comers likely to arise 1n
scenes (e.g. noisy, textured, rounded, blurred).

1. Introduction

A common paradigm in computer vision is the extraction of simple low-level features from the image,
followed by further processing based on these features. However, this paradigm accounts in part for the
failure of contemporary computer vision systems to operate in a general purpose and robust manner. The
simple features provide an impoverished description, making the analysis of the scene based on this
inadequate data - which is usually incomplete, imprecise, and ambiguous - extremely difficult. To remedy
this Marr proposed describing the image by the primal sketch [8] which contains detailed information
about the intensity changes in the image. As Waltz found when interpreting line drawings of block world
scenes, additional information (e.g. extra line labels) provided additional constraints allowing his system to
converge more rapidly on a less ambiguous solution [15]. Likewise, a richer description of 1mage features
would improve computer vision systems. We have previously argued that image features are commonly
under-utilised in computer vision [11]. Much of the information present in a feature 1s not explicitly
extracted from the image, while part of the available information is discarded without being used.

This paper describes grey-level corners, which are a popular low-level image feature, and are used for model
matching, and for matching between stereo pairs or motion sequences of 1mages to derive the 3D structure
of the scene. In addition, corner matching is insensitive to changes in scale, orientation, and partial object
occlusion [16]. Most corner detectors assume an idealised corner that is sharply pointed and has straight,
steep edges. However, corners rarely appear like this in the real world. Due to manufacturing limitations,
wear and tear, streamlining, aesthetics, and so forth, corners are more typically rounded, blunted, blurred,
textured, etc. In fact, the only sharp corners in nature are likely to arise when two objects cross or
interpenetrate (i.e. transversality [4]). This variety in appearance does not appear to be a problem to the
human visual system since at an appropriate scale the corners are usually well defined. This implies that
corner detection at a fixed scale is likely to be problematic, and instead should be performed over multiple
scales. No single operator can be optimal over all scales. Moreover, corners exist not just at a single
scale, but rather over a finite range of scales. Koenderink [6] has stated that objects generally have an inner
and outer scale. Beyond the outer scale the object is too small to be adequately distinguished, while the
object does not exist as a whole beyond the inner scale.

We asserted that much of the available useful information present in features is not acquired by the standard
feature extraction operators in use today. The majority of corner detectors return just a single value


















