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Abstract

Image restoration is the process of restoring the original
image from a degraded one. Images can be affected by various types of
noise, such as Gaussian noise, and impulse noise, and can also be
affected by blurring which may have happened during image recordings
such as motion blur, Out-of-Focus Blur, and others. Image restoration
techniques are used to reverse the effect of noise and blurring.
Restoration of distorted images can be done using some information
about noise and the blurring nature or without any knowledge about the
image degradation process. Researchers have proposed many

algorithms in this regard, and each algorithm has its pros and cons.

This thesis introduces a new hybrid restoration algorithm for
images and audio signals that suffer from 14 types of distortion,
including different noise, blurring, and other degradation effects, and

produces realistic and useful results.

For image restoration, an image is restored through two
stages; the first stage identifies the degradation process using a
modified convolutional neural network VGG16 with an accuracy of
94.44%. The second stage is the restoration process using a conditional-
GAN (C_GAN) according to the distortion type identified in the first
stage; the C_GAN is trained on fourteen datasets separately. More than
one type of distortion can be identified and processed for restoration in
this work. The distortion identifiers and the restoration process are

trained and evaluated with 31080 images.



The algorithm also successfully restored audio signals by
improving the segmental signal-to-noise ratio (SNR) by an average of
4.231 dB. The procedure is done by converting the 1D audio signal to
2D image-like using the short-time Fourier transform (STFT) supported
with an encoding approach, then restoring the signal as an image
converted to audio signal format reconstructed from STFT magnitudes.
For training and evaluating the restoration result, 1132 speech audio

signals are used to train and evaluate.
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