
Copyright © 2019, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

Chapter  4

81

DOI: 10.4018/978-1-5225-5876-7.ch004

ABSTRACT

This chapter simply encapsulates the basics of image restoration, various noise 
models, and degradation model including some blur and image restoration filters. 
The mining of high resolution information from the low-resolution images is a very 
vital task in several applications of digital image processing. In recent times, a lot 
of research work has been carried out in this field in order to improve the resolution 
of real medical images especially when the given images are corrupted with some 
kind of noise. The displayed images are the result of the various stages that might 
cause imperfections in the digital images, for instance the so-called imaging and 
capturing process can itself degrade the original scene. The imperfections present 
in the image need to be studied and analyzed if the noise present in the images is not 
modelled properly. There are different types of degradations which are considered 
such as noise, geometrical degradations, imperfections (due to improper illumination 
and color), and blur. Blurring in the images is generally caused by the relative 
motion between the camera and the original object being captured or due to poor 
focusing of an optical system. In the production of aerial photographs for remote 
sensing purposes, blurs are introduced by the atmospheric turbulence, aberrations 
in the optical system, and relative motion between the camera and the ground. 
Apart from the blurring effect, noise also creates imperfections in the images that 
corrupt the images under analysis. The noise may be introduced by several factors 
(e.g., medium, recording or capturing system, or by the quantization process). Due 
to this noise or blur present in the images, resolution needs to be improved and the 
image is to be restored from the geometrically warped, blurred, and noisy images.
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INTRODUCTION

Normally images are generated to record or display vital information. Due to 
imperfections within the imaging and capturing process, however, the recorded 
photo always represents a degraded version of the authentic scene. The undoing 
of these imperfections is vital to among the subsequent photograph processing 
obligations. There exists a wide range of different degradations that want to be taken 
into account, masking as an instance noise, geometrical degradations (pin cushion 
distortion), illumination and coloration imperfections (beneath/over-exposure, 
saturation), and blur. Blurring is a form of bandwidth discount of a great photo 
because of the imperfect photo formation method. it is able to be as a result of 
relative motion between the digital camera and the unique scene, or with the aid of 
an optical system that is out of consciousness. Generally, the Blurs are introduced 
in the aerial photos which are produced for faraway sensing purposes due to the 
aberrations within the optical machine, atmospheric turbulence and relative motion 
among the dig cam and the floor. Such blurring isn’t limited to optical photos, as an 
instance electron micrographs are corrupted with the aid of spherical aberrations 
of the electron lenses, and CT scans suffer from X-ray scatter. Similarly, to those 
blurring outcomes, noise usually corrupts any recorded image. Noise may be 
delivered by using the medium thru which the image is created (random absorption 
or scatter effects), with the aid of the recording medium (sensor noise), through size 
mistakes because of the constrained accuracy of the recording gadget, and by using 
quantization of the statistics for virtual storage. The field of image recuperation 
(now and again known as image deblurring or image deconvolution) is involved 
with the reconstruction or estimation of the uncorrupted photo from a blurred and 
noisy one. Basically, it attempts to carry out an operation at the picture that is the 
inverse of the imperfections within the picture formation gadget. Inside the use of 
image recuperation strategies, the traits of the degrading gadget and the noise are 
assumed to be known a priori. In realistic situations, however, one won’t be able 
to reap these facts immediately from the image formation technique. The objective 
of blur identification is to predict the attributes of the imperfect imaging system 
from the discovered degraded images itself previous to the healing technique. The 
aggregate of image restoration and blur identification is frequently referred to as 
blind photo Deconvolution (Acharya & Ray, 2005).

GENERAL DEGRADATION MODEL

Image restoration is the process employed to “compensate for” or “undo” defects 
which degrade an image. Image Degradation occurs in many forms such as motion 
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