Pattern Recognition without Features
Pattern recognition is usually implemented through the use of a selected set of plausible features that
characterise the data being studied. In addition it is also necessary to identify a set of data that
represents the problem area and is used to train and adjust parameters to maximise recognition
performance. However, in practice it is never possible to be certain that the features chosen and the
data selected will anticipate and encompass all future situations in the real world. Indeed when facial
images, for example, are distorted by illumination, pose, occlusion, hair, expression and other factors,
some features become inappropriate and contribute noise to the discrimination on unseen data. Of
course, where it is possible to obtain theoretically representative sets of training data and recognition
features, optimal performance can be attained.
A new approach is proposed which extracts structural ‘commonality’ to determine similarity rather
than employ distances in feature space [1]. Structure that is common between pairs of images is
detected and uses the extent of such structure to measure similarity. In all cases the commonality will
be different and will be dependent on the content of each image pair. In this case the size of the largest
structure found to match both patterns is the number of nodes in the corresponding fully connected
maximal graph or clique. Nodes correspond to pixels and match if the brightness gradient vector
directions match within a certain threshold angle. In addition all pairs of matching nodes in the clique
possess the same relative orientation within a second threshold angle. Patterns are automatically colocated in the process. This similarity measure is independent of scale and brightness, and to a certain
extent, of image orientation.
The method has been applied to the Yale database A [2] in which a single reference face from each
individual is compared with all other data to obtain a 100% result for the first time. There may be
connections with neuroscience as it has been shown that certain visual neurons are sensitive to
brightness gradient vector orientation [3]. This approach is also being applied to speech and text data.
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