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ABSTRACT

Image compression is a large area of research. The objective of image
compression is to reduce irrelevance and redundancy of the image data in order to be
able to store or transmit data in an efficient form. There are so many problems in the
digital grayscale encrypted image transferring over the internet, such as security level
of encrypted image, the speed of internet, time of encrypted image transferring and
so on. One of these problems is the insufficient of internet bandwidth that the
encrypted image will transferred through it, so to solve the problem of insufficiently
of internet bandwidth, the grayscale image will compressed by using quadtree fractal
compression method before encrypting this image and transferring it via internet.
Quadtree fractal compression method has advantage of high compression ratio but
also has disadvantage with a long time of compression process which it effected on
the decompressed image quality. In this thesis, we focused on quality problem of
decompressed decrypted image, it is mean, how to improve quadtree fractal image
compression to keep the image quality with reducing in compression time. So to
solve this problem, the strength and limitations of current compression scheme has
been investigated, design and develop new scheme that improved quality to
overcome the limitation, and finally evaluate the new schemes using application
scenarios. The proposed scheme improved the image quality by presenting improved
quadtree fractal compression algorithm, which change the searching way for the best
corresponding domain transformation and ranges, by dividing the image in to 3 self-
similarity areas. Maximum and medium and minimum self-similarity areas. So the
matching process had less time and better quality. The results shows that the
proposed improved quadtree fractal compression get the best PSNR 37dB and

compression ratio 35.9 and processing time with 65msc.
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ABSTRAK

Pemampatan imej merupakan kawasan yang besar penyelidikan. Objektif
pemampatan imej adalah untuk mengurangkan penyimpangan dan lebihan daripada
data imej untuk dapat menyimpan atau menghantar data dalam bentuk yang cekap.
Terdapat banyak masalah dalam imej skala kelabu digital yang disulitkan
memindahkan melalui internet, seperti tahap keselamatan imej disulitkan, kelajuan
internet, masa imej disulitkan memindahkan dan sebagainya. Salah satu masalah-
masalah ini adalah tidak mencukupi jalur lebar internet yang imej disulitkan akan
dipindahkan melaluinya, jadi untuk menyelesaikan masalah tidak cukup lebar jalur
internet, imej skala kelabu akan dimampatkan dengan menggunakan kaedah
mampatan fraktal quadtree sebelum menyulitkan imej ini dan memindahkan ia
melalui internet . Kaedah pemampatan Quadtree fraktal mempunyai kelebihan nisbah
mampatan yang tinggi tetapi juga mempunyai kelemahan dengan masa yang panjang
proses pemampatan yang ia dilaksanakan pada kualiti imej didekompresi. Dalam
tesis ini, kami memberi tumpuan kepada masalah kualiti imej dibuka didekompresi,
adalah min, bagaimana untuk meningkatkan pemampatan imej quadtree fraktal untuk
menjaga kualiti imej dengan mengurangkan dalam masa mampatan. Jadi untuk
menyelesaikan masalah ini, kekuatan dan batasan skim mampatan semasa telah
disiasat, reka bentuk dan membangunkan skim baru yang meningkatkan kualiti untuk
mengatasi had, dan akhirnya menilai skim baru menggunakan senario permohonan.
Skim yang dicadangkan baik kualiti imej yang lebih baik dengan mengemukakan
quadtree algoritma pemampatan fraktal, yang mengubah cara pencarian yang terbaik
transformasi domain sama dan julat, dengan membahagikan imej dalam 3 kawasan
sendiri persamaan. Kawasan sendiri persamaan maksimum dan sederhana dan
minimum. Jadi proses pemadanan mempunyai masa yang kurang dan lebih
berkualiti. Keputusan menunjukkan bahawa quadtree baik mampatan fraktal yang
dicadangkan mendapatkan yang terbaik PSNR 37dB dan nisbah mampatan 35.9 dan

pemprosesan masa dengan 65msc.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

With the rapid development of internet technology and information processing
technology, the image is transmitted commonly online. People enjoy the convenience
and shortcut, but people have to face a premonition that the information is important
in the transfer of the image, which is easily intercepted by unknown persons or
hackers. In order to enhance the security of the image information, encryption

becomes an important research direction of image (Christof Paar, 2009).

Image compression is a large area of research. The objective of image
compression is to reduce irrelevance and redundancy of the image data in order to be
able to store or transmit data in an efficient form. Image compression may be lossy
or lossless. Lossless compression is preferred for archival purposes and often for
medical imaging, technical drawings, clip art, or comics. Lossy compression
methods, especially when used at low bit rates, introduce compression artifacts.
Lossy methods are especially suitable for natural images such as photographs in
applications where minor (sometimes imperceptible) loss of fidelity is acceptable to
achieve a substantial reduction in bit rate. The lossy compression that produces

imperceptible differences may be called visually lossless (Dhawan S, 2011).



Large amount of image data is transmitted over internet, which raises the issue
of how to efficiently compress the transmitted image. The goal of image compression
is to represent an image with as few numbers of bits as possible while/ keeping the
quality of the original image. Fractal compression approach has been widely used
because of its high compression ratio. However, conventional fractal compression
approach needs more time to code the original image. In order to reduce encoding
time, an improved fractal image coding algorithm based on the quadtree scheme is
proposed in this paper. This fractal image compression coding algorithm will

dramatically decrease encoding time in an image compression (Hongtao Hu, 2012).

Confidential communication has long been a common practice in the social life.
However as information can be communicated electronically, it is exposed in the
public domain and unavoidably resulted in interceptions. A scientific approach to
respond the demands on achieving the sense of security is cryptography. The term
cryptosystem, also called cipher, is often used in cryptography. Intuitively, its
meaning is clear enough which refers to an encryption system. The central idea of
encryption is to transform the message in which its original information can only be
reconstructed by a designated recipient (Kumar, Mishra et al., 2014).

1.2 Problem Background

A novel scheme of compressing encrypted images with auxiliary information
was proposed by (Xinpeng Zhang et al., 2014). The content owner encrypts the
original uncompressed images and also generates some auxiliary information, which
will be used for data compression and image reconstruction. Then, the channel
provider who cannot access the original content may compress the encrypted data by
a quantization method with optimal parameters that are derived from a part of
auxiliary information and a compression ratio-distortion criteria, and transmit the
compressed data, which include an encrypted sub-image, the quantized data, the
quantization parameters and another part of auxiliary information. At receiver side,

the principal image content can be reconstructed using the compressed encrypted



data and the secret key. Experimental result shows the ratio-distortion performance
of the proposed scheme is better than that of previous techniques.

The goal of image compression is to represent an image with as few number of
bits as possible while keeping the quality of the original image. With the
characteristics of higher compression ratio, fractal image coding has received much
attention recently. However, conventional fractal compression approach needs more
time to code the original image. In order to overcome the time-consuming issue, a
Quadtree-based partitioning and matching scheme is proposed by (Hongtao Hu et al.,
2012).

During the partitioning phase, an image frame is partitioned into tree-structural
segments. And during a matching phase, a rang block only searches its
corresponding domain block around previous matched domain block. Such local
matching procedures will not stop until a predefined matching threshold is obtained.
(Hongtao Hu et al., 2012).

The preliminary experimental results show that such sub-matching rather than
a global matching scheme dramatically decreases the matching complexity, while
preserving the quality of an approximate image to the original after decoding
process. In particular, the proposed scheme improves the coding process up to 2
times against the conventional fractal image coding approach. (Hongtao Hu et al.,
2012).

With high compression ratio performance, fractal image compression
technology becomes a hot topic of research of image compression techniques.
However, the encoding time of traditional fractal compression technique is too long
to achieve real-time image compression, so it cannot be widely used. Based on the
theory of fractal image compression, (Hui Yu et al., 2010) raised an improved
algorithm on quadtree fractal encoding is raised up: during the search of best
matching domain block, search it in the area centered on last best matching one. form

the aspect of image segmentation.



A way of improvement of compression ratio of fractal image compression is
proposed by (Utpal Nandi et al., 2014). The improvement of compression rates is
done by applying the lossless compression techniques on the parameters of the affine
transformations of the fractal compressed images. The Modified Region Based
Huffman and its variant are used for this purpose. The PSNR of images are remained
same. The comparison of the compression ratio and time are done between fractal
image compression with quardtree partitioning schemes, the same with Huffman
coding and its proposed improved versions. The proposed improved fractal image
compression techniques offer better compression rates most of the times keeping the
PSNRs unchanged. But, the compression time of proposed techniques are

significantly increased than its counterparts.

(Ching Hung Yuen et al., 2013) suggested a hybrid quadtree fractal image
coding scheme based on traditional and no-search fractal image coding with the
proposed progressive structure to solve the image quality problem. Simulation results
show that its image quality at different received data rates is better than that without
considering the quadtree level.

Quadtree fractal compression is a lossy compression method for digital images,
based on fractals. The method is best suited for textures and natural images, relying
on the fact that parts of an image often resemble other parts of the same image.
Fractal algorithms convert these parts into mathematical data called "fractal codes"

which are used to recreate the encoded image (Gaganpreet Kaur et al., 2013).

Fractal image coding based on quadtree is a novel technique for still image
compression. Compared with other image compression methods, fractal image
coding has the advantage of higher compression ratio, higher decoding speed and
decoded image having nothing to do with the resolution of image. However, it
spends too much time to look for the best matching Ri block on encoding. To
improve the encoding speed, the search range must narrow and improve the search

skills to ensure the best match block falls within the range. An improved fractal



image compression algorithm based on quadtree is proposed by (Bohong Liu et al.,
2010).

First, improve the construction method of search attractor by constructing
directly from the big Di block, so it can save a lot of searching time in encoding.
Second, the attractors can be self-constructed, so it is not happened that the attractor
is not found in the traditional methods. Experimental result shows that the algorithm

makes image coding faster and more efficiency.

1.3 Problem Statement

There are so many problems in the digital grayscale encrypted image
transferring over the internet, such as security level of encrypted image, the speed of
internet, time of encrypted image transferring and so on. One of these problems is the
insufficient of internet bandwidth that the encrypted image will transferred through
it, so to solve the problem of insufficiently of internet bandwidth, the grayscale
image will compressed by using quadtree fractal compression method before
encrypting this image and transferring it via internet. Quadtree fractal compression
method has advantage of high compression ratio but also has disadvantage with a
long time of compression process which it effected on the decompressed image
quality. In this thesis, we focused on quality problem of decompressed decrypted
image, it is mean, how to improve quadtree fractal image compression to keep the

image quality with reducing in compression time.

1.4 Project Objectives

Following are objectives to be achieved:



The following objectives were attempted to be achieved in this research:

(i)

(i)

(iii)

To investigate the strength and limitations of current compression
scheme.

To design and develop new scheme that improved quality to overcome
the limitation.

To evaluate the new schemes using application scenarios.

1.5 Research Scope

in this thesis, we mainly consider digital image watermarking schemes, below are the

scopes of images watermarking project:

(i)

(iii)

Standard testing data set and camera snapshot of images will be used to
test the scheme for quality of encryption image.

The standard hosts images with size 512x512, 256x256, 128%128 will be
in grayscale format are used as test data.

Proposed scheme is implemented using MATLAB program to illustrate

the main idea involved in encryption scheme.

1.6 Thesis Organization

This research is organized in six chapters, as shown below. Chapter 1

discusses the introduction. Chapter 2 reviews the literature and provides a

background on fractal compression. The research methodology is explained in

Chapter 3, which covers the research procedure, data and proposed algorithms.

Chapter 4 discuss the design and implementation of the proposed algorithm, Chapter



5 contains the experimental results of the proposed method and discussion, while the

conclusions and recommendations are in Chapter 6.
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