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L ABSTRACT ]

This thesis starts off with a basic introduction to optimization
and image processing. There are several different tools to apply
optimization in image processing applications. The conjugate gradient
(CG) method is an optimization method, it has and continues to fuel
much success in many disciplines. More specifically, it is behind a
significant portion of the success in practical application problems for
noise removal of images. The research behind this thesis aims at
investigating important problems and developing effective
optimization models and algorithms in the image processing. The
important problem studied in this thesis includes denoising and image
filtering.

In this thesis, the derivation of new CG algorithms for images
restoration, which are based on quadratic models and conjugacy
condition using both exact and inexact line searches, are investigated
both theoretically and numerically with promising numerical results.
The search direction of the new proposed algorithms satisfies the
descent condition. In addition, the global convergence properties of
the proposed method will also be proved under the Wolfe line search.
Our new versions on CG-method , it 1s too effective when compared
with other established algorithms to images restoration, By using
several test image, numerical results show that the proposed method is
most efficient compared to Fletcher and Reeves (FR) method.
Furthermore, the proposed method is used in practical application
problems for noise removal of image.

Basically, the main purpose of the thesis has been to establish
the computational power of new conjugate gradient algorithms images
noise removal, The thesis ends with discussion of the new conclusions

and giving some suggestions to apply them in the future.
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