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Abstract

Abstract

As an emerging discipline, computational verb theory (CVT) has penetrated into
disciplines like automatic control, signal processing, economics, psychology and
many others. Moreover, CVT has been successfully applied to many industrial
applications, such as video flame detection, intelligent traffic control systems,
intelligent CCTV surveillance system, cognitive image search engine and cognitive
security trading system. After 13 years’ development, CVT begins to show its power
of theoretical abstraction and ability of solving real-life problems in complex systems.

The existing framework of CVT provides feasible methodology to information
processing, and the wealth of material in information processing laid a solid
foundation for the applications of CVT. In this thesis, CVT has been applied in
information processing, especially in clustering algorithms and image processing.
Firstly, the state of the art and some basic concepts of CVT are introduced; secondly, a
verb clustering algorithm was designed and was applied to image compression,
transformer fault diagnosis and stock market analysis. Computational verb similarities
are used to comprehensively redesign the image compression, image interpolation
algorithms, and extend these algorithms to color image processing. A user graphical
interface was designed to ease the experiments.

The key contributions of this thesis are as follows.

1. For different application scenarios the proper verb similarities, such as simplest
similarity, similarity based on trend, composed similarities are chosen
systematically. For CV clustering algorithm, a special kind of verb similarity
called layered similarity was proposed.

2. Design a CV clustering algorithm and its general model based on a unified
structure known as an attribute space. By using the attribute spaces, either
numerical or conceptual terms, especially dynamic data or time series, are
conversed to linguistic domain,.

3. Apply CV clustering algorithms to improve verb image compression, and obtain

better image quality.
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Abstract

4. Use template verbs to improve image interpolation. Profile vectors in Moore
neighborhood were proposed to reduce the dimension of data. Verb similarities
were used to identify patterns, and furthermore to reduce the computational
complexity. For a fixed magnification, faster processing speed, shaper edge and

high definition in image were achieved.

Keywords: Computational Verb Theory (CVT); verb similarity; clustering algorithm;

digital image processing; information processing.
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