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ABSTRAK

Analisis kualiti imej sedang menjadi semakin penting dalam era digital masakini.
Objektif utama analisis kualiti imej adalah untuk mengkaji kualiti imej dan
seterusnya merekabentuk kaedah untuk menilai tahap kualiti sesuatu imej dengan
cekap dan cepat. Projek ini bertujuan untuk mengkaji kaedah subjektif dan objektif
menilai kualiti imej di samping mengaitkan keputusan setiap kaedah objektif kepada
keputusan kaedah subjektif. Tiga kaedah objektif telah dipakai untuk projek ini, iaitu,
algoritma Indeks Kualiti yang direkabentuk oleh Zhou Wang dan Alan C.Bovik,
sistem blok PSNR yang direkabentuk sendiri, dan algoritma mengira Purata Ralat
Dikuasadua (PRD). Justeru itu, pengetahuan yang lebih mendalam tentang kriteria
yang diperlukan untuk merekabentuk sesuatu kaedah baru untuk menilai tahap kualiti
imej telah didapati. Data daripada projek ini juga menjelaskan kaedah objektif yang
mana adalah paling sesuai untuk menilai jenis penghamparan kualiti imej yang
bagaimana. Akhir sekali, segala unjuran daripada projek ini telah dipergunakan
untuk merekabentuk satu prototaip kaedah objektif menilai tahap kualiti imej yang
berdasarkan rangkaian neural yang berpotensi untuk menjadi lebih cekap dari segi
perlaksanaannya daripada segala kaedah objektif yang dipakai dalam projek ini

setakat ini kalau dikaji dengan lebih teliti sebagai projek baru.



ABSTRACT

Image quality analysis is becoming more and more important in this digital age. The
main objective of image quality analysis is to study the quality of images and
develop methods to efficiently and swiftly determine the quality of images. This
project aims to study subjective and objective assessment methods of image quality
as well as to draw correlations between each objective assessment and the subjective
assessment. Three objective assessment methods were used in this project, the
Quality Index algorithm developed by Zhou Wang and Alan C. Bovik, the Peak
Signal-to-Noise Ratio (PSNR) Block-Set, and the Mean Squared Error (MSE)
calculating algorithm. By doing so, a better understanding of what is actually
required to develop an efficient image quality assessment method was gained. The
resulting data also indicated what type of objective assessment was most suitable for
which type of impairment imposed upon an image. Finally, the conclusions of this
study were used to develop a prototype of a neural network based image quality
assessment method that could be further enhanced as part of a further study to
eventually develop an objective image quality analysis method that has a higher
correlation to the subjective assessment method compared to the other objective

assessment methods employed throughout this project.
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CHAPTER 1

INTRODUCTION

1.1 Overview

Image Quality Analysis is the science of analysing, then comparing the
characteristics and features of an image with reference to another image of
predetermined/preset standards [1]. Its purpose is to gauge how the sample image

measures up to the reference image.

The history of image analysis stemmed from the need to create catalogues
due to the growing volume of images in archives around the world. The earliest form
of image analysis was purely visual and was based on grouping together images that
had similar features and characteristics. However, these methods were no longer
feasible once the size of the image collection became too large. The issue of
grouping the images was resolved but a new issue, recalling a certain image, became
more and more tedious [2]. With modern computing, image cataloguing and indexing

was made easier by using the processing capabilities of computers.

Most previous research in image quality analysis employed different

methodologies. Thus, various image quality analysis methods will be examined in



Chapter 2, Literature Review. For example, the fingerprint image quality analysis by
Lim E. et al., (2004), employed mathematical operators in the form of filters and

classifiers [1].

Research conducted in [3], placed emphasis on the error sensitivity with full-
reference method as well as outlining image quality assessment algorithms and video
quality image algorithms as well as a section on a method that simulates the human
visual cortex. The study also includes validation of an objective test result, storage of
reference material for objective tests and refining quality metrics (standards) for an

objective test [3].

In addition, research done in [4], outlines the difference in quality between
various video formats, namely, Windows Media Video, (Motion Picture Experts
Group) MPEG-1, and MPEG-2. The research was focused on Multi Frame Rate
Encoding of images and the effect of such encoding and the frame rates, bit rates and

sizes of the videos. [4]

A technical paper [5], states the working capabilities of the Picture Quality
Analysis (PQA) 200 tool by Tektronix. In summary, the data proves that the
depreciation in image quality due to compression can be detected by the use of the
PQA tool by Tektronix. It is a purely objective approach to image quality analysis.
Various types of image flaws are outlined and defined such as blocking, smearing,
edge busyness, error blocks, mosquito noise and quantization noise. The studies
conducted show good correlation between results of the PQA and subjective image

quality analysis results.



Voran S.D et al., in [6], performed an objective video quality assessment
system that emulates the human visual cortex. Results from this research have also
been compared to subjective image analysis results that were recorded as part of the
research. The subsequent results of both methods were then compared to provide
validation of results for the objective video quality assessment system that was

designed [6].

With regards to the experimental procedure, the use of the various functions
available in the MATLAB image processing toolbox and MATLAB Video and
Image Processing Block-set as well as the basic functions of MATLAB itself are

considered to be a vital part of this project.

Studying human bias and human assessment of image quality presents a
unique opportunity to collect data that will enable future research to be performed on
developing alternative objective assessment methods that are sturdier, more reliable,

and more accurate than the objective assessment methods employed in this project.

1.2 Scope of Research

The scope of this project is defined largely by the key objective of the
research, to determine correlations between objective and subjective image quality
analysis results. This project aims to verify which method has the best correlation
characteristics. In order to achieve that, a number of objective assessments will be

conducted and compared to a corresponding subjective assessment. Thus, the



subjective assessment will become a standard or benchmark of the actual quality of
the image. Thus, all objective tests that are performed can be evaluated fairly. Once
the complete results are out, it should reflect how valid a certain objective test
actually is and in addition, considering how much effort is needed to conduct it, the

practicality of the test can also be assessed.

Defining the benchmark of quality for the experiments is a must. A
benchmark is a reference standard to which all obtained results will be compared
against. It is important to have a uniform reference standard to determine correlations
between the various assessment results. The matter of how many reference pictures
to be used and the manner of comparing the results will be discussed further in

chapter 3, Methodology.

1.3 Objectives

Based on summaries of current research, it can be stated that the premise of
this project is to perform objective and subjective image quality analysis and to
research several image altering techniques and their effects on assessment methods
of the images. To achieve this, there will be experimentation. Four assessments will

be modelled, three objective and one subjective, to generate data to be interpreted.



The objectives of this research are;

a.) To design assessments to be conducted and analyse the results to investigate
the correlation characteristics between objective image quality analysis and

subjective image quality analysis.

b.) To determine the best method of image analysis in certain circumstances
based upon conditions and parameters that will be studied during the course of this

project.

c.) To study image altering techniques.

d.) To draw correlations between objective and subjective image quality

assessment results as well as to determine the probable causes of any discrepancies in

the correlation of the final results.

e.) To gain hands-on experience of using MATLAB for digital image processing.

1.4 Problem Statement

With regards to the quality of an image, there are several processes that
images generally undergo in many circumstances such as transmission, compression,
and conversion. Such processes tend to alter the appearance and, subsequently, the

quality of the image itself. For instance, due to the way certain equipment generate



images, it is almost unavoidable to end up having digital images that are very large in
size [2]. Also, images that are available in a physical format such as X-ray slides and
photographs will decay with time and can be preserved into the form of digital

images. Thus compression and conversion, respectively, are employed.

There are numerous applications to this project that can be derived as a result
of images being altered due to digital processes. Firstly, as elaborated in the
introduction, digital image manipulation is a process that is unavoidable due to the
fact that it is not cost efficient to digitally store certain image formats from a lack of
hard disk space as well as to preserve physical images. Unfortunately, these
processes alter the quality of images. Thus, image quality analysis measures should
be employed to determine the usability of images after they have undergone any kind

of manipulation, for example, transmission or conversion.

Therefore, studying the various approaches to image quality analysis will
provide information on what method of image quality assessment can be efficiently

employed under which circumstances.

Drawing a proper correlation between any given objective method of image
quality analysis and a subjective method will determine the reliability of the given
objective method. Most digital image analysis processes try to simulate the human
visual cortex as it is a known fact that the human eye remains a very superior judge
of image quality. For example, if the computer says the image is of a good quality,

and a human says it is of a bad quality, the image will most likely be scrapped.



Therefore, the computer’s reliability and accuracy will be considered low if there is a

poor correlation between its results and the human eye’s judgment.

1.5  Outline of Project Report

In summary, the outline of this project is as follows, the Introduction chapter
elaborates the general ideas and concepts that will be explored throughout the
project. The Literature Review chapter, Chapter 2, elaborates various possible
methodologies and their outcomes that could be used for this project. The
Methodology chapter, Chapter 3, elaborates the actual procedures that were executed
throughout the project. The Results and Discussion chapter, Chapter 4, elaborates the
outcomes of the methodology and the discussion and conclusion chapter elaborates
the justifications of the results as well as discussing the analysis of every major result
of the project. Finally, the Conclusion and Recommendation chapter, Chapter 5,
highlights every major conclusion drawn from the results and discussion chapter as

well as elaborates a recommendation for a prototype image quality analysis method.



