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Abstract

Considering recent developments in image standardization, new shape based applications are required. This thesis defines new techniques for shape representation, description, coding and comparison. Overall, a shape based image retrieving system is developed. For that, scale space techniques were adopted for shape contour processing. Two scale space solutions are presented by solving a linear and a non-linear parabolic differential equation with the original contour as an initial condition. The non-linear scale space constitutes an original contribution.

For shape representation and description, a polygonal approximation of the shape contour was chosen.  Original methods that improve the traditional polygonal approximation methods are described, which have properties such as scalability, resilience to noise, controlled levels of approximation and good visual representation. These properties are a direct result of the use of scale space information to derive the vertices of the polygonal approximation. The vertices are situated on the contour points where the changes of the contour directions are at their major sharpest positions.

A polygonal approximation encoding method for the non scalable and scalable representation of the shape contour is then defined.

The use of the polygonal approximation together with an encoding method is then tested for lossy shape encoding in video sequences. Overall, an original contribution to shape coding is described.

Finally, a shape-based retrieving method, using a distance measure between the two polygonal approximations is established. This distance measure is also used to establish a second shape based retrieving method, where the comparison is made in the scale space. The two methods are an original contribution on shape based retrieval.

The thesis presents a complete definition of a shape based retrieving system. In particular, emphasis is given to: shape description, descriptors encoding and descriptors comparison. The developed model has proved to be robust and efficient.
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