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ABSTRACT

On the basis of an analogy between classical image processing problems and a
simple problem of strength of materials, an operator called A"! is introduced. The
methodology is outlined and its advantages presented, starting by an elliptic
linear partial differential equation in the form A A = B, where A represents the
Laplacian. The operator's properties will not be described with mathematical
formalism, but will be applied to a series of image processing problems. They will
also be compared with those of other morphological operators, in order to prove
their advantages.
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INTRODUCTION

Edge extractions achieved in a grey tone image with a classical operator, such as
gradient, Laplacian or Sobel filters, are generally discontinuous and thick. This
process leads to many difficulties, particularly for pattern recognition or edge
reconnection and vectorization applications. An example is given in Babu and Ne-
vatia (1980).

The numerous methods described in the literature for edge thinning and
reconnection can be grouped into two families. The first one needs morphological
operators, whereas the second one is based on the nearest edges in a small
neighbourhood (the notion of proximity is here linked with the Euclidean distance
but also concerns the edge itself, the alignment of pixels and the degree of paralle-
lism in their alignments ). Of course, both families have advantages and
drawbacks. The methods belonging to the "morphologic" family are rather global,
and relatively systematic and quick. On the other hand, some configurations cause
mistakes as shown in figure 1.




















