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A Master thesis of

Adaptive Multi Channel Image Processing
By
Fathi El-Sayed Abd El-Samie

Abstract

This thesis is concerned with the image restoration problem for both single and multi
channel images, which are subject to some degradations in the imaging process. These
degradations are studied in the thesis and the mathematical simulations for them are
reviewed.

In this thesis, some of the different image restoration techniques. are studied like the
Linear Minimum Mean Square Error (LMMSE) or Wiener restoration technique and
the regularized Image restoration technique, which can be solved iteratively. The
performance of these two methods is compared for both single and multi channel
cases. The results for the multi channel restoration case outperforms that for the single
channel case for both restoration techniques.
In this thesis, two proposed methods are used for enhancing the results of the
LMMSE or Wiener restoration. The first approach depends on adaptively merging the
" Wiener restoration with a regularized restoration technique, which can be solved
. iteratively. The second approach is a smoothing technique to reduce noise in flat areas
in the restored images. The decision that is used for selecting the regions in the image,
in which either the regularization or the smoothing processes can be made, is
dependent on the 2-D Haar wavelet transform. Better restoration results are obtained
using the suggested enhancement techniques.
The thesis also suggests a new approach for choosing the regularization parameter in
regularized image restoration. This new approach is independent on the knowledge of
noise variance.

The process of 2-D blind image deconvolution is studied also in this thesis using the
~ the two-dimension greatest common divisor GCD algorithm between two scenes.
The thesis suggests an approach for the 2-D blind deconvolution of more than two
observations using the two-dimension greatest common divisor GCD algorithm. This
approach benefits from the. information in each observation at the same time instead
of using only two observations at the time. The approach depends on forming a
combinational image from the available observations and performing the 2-D GCD on
this image with all observations and then averaging the results to obtain the estimated
image. Results obtained using the suggested approach for multiple observations are
superior to those obtained with applying the 2-D GCD algorithm on each two
observations at the time. The averaging process on the obtained results contributes to
enhancing the estimated image due to the noise reduction resulting from the averaging

process.
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