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ABSTRACT 
 

Image feature segmentation, classification and grouping form the base 
of all image understanding applications, with shape being one of the most 
important features. Human vision can best identify objects by their shapes. 
The biological and psychological aspects of human vision may provide 
clues to the complex process of extracting and interpreting shape 
information from the vast amount of data in an image.  Although shape-
based solutions are widely studied, most existing methods are based on 
the geometric equations of curves computed from processing an entire 
image.  These processes are computationally intensive, lack flexibility and 
take little advantage of the Gestalt rules of human vision. By applying 
certain mechanisms based on the human visual perception process, we 
attempt to improve computers ability to process images. Although the 
existing research in this direction has shown great potential, most of the 
work has been specific task oriented.  A generic architecture for 
formalizing shape perception rules would greatly aid the efficient 
development of real world applications. 

The aim of this research is to develop a coherent approach to shape 
feature extraction, classification, representation and grouping based on 
perceptual principles and organization laws.  A framework for perceptual 
shape feature partitioning, classification, grouping and evaluation is 
proposed and developed.  A perceptual shape language, including shape 
vocabulary and a set of grouping rules, is proposed. The shape vocabulary 
consists of generic classes of basic line and curve segments and 
commonly used low-order association structures of the segments. A 
statistically based evaluation method is developed for measuring the 
correlation and accuracy of the classified features. Examples of both 
closure-based and clustering-based groupings are used to demonstrate how 
to interpret the image data into meaningful forms based on the perceptual 
vocabulary. The perceptual shape language can potentially support various 
shape-based vision applications, in particular the development of real-time 
systems, such as content-based image retrieval, motion analysis, robot 
navigation and medical image registration.  As a demonstration, a shape-
based natural image retrieval system is implemented. 

 


