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Abstract

Fractal Image Compression is a new
technique in image compression field by
using a contractive transform for which the
fixed points are closed to that of original
image. This broad field incorporates in itself
a very large numbers of coding schemes,
which have been published after being
explored in this fieldThe paper gives and
introduction and experimental results on
Image Coding based on Fractals and
different techniques used that can be used

for the image compression.
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. INTRODUCTION

With the advance of the technology the need
for mass storage and fast communication
links is required. Storing images in less
memory leads to a direct reduction in

storage cost andaster data transmissions.
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Images are stored on computers as
collections of bits representing pixels or
points forming the picture elements. It has
been known that the human eye can process
large amounts of information (some 8
million bits), so many imageare required to

be stored in small sizes. Most data contains
some amount of redundancy, which can be
removed for storage and retained for
recovery, but this does ndead to high
compression ratios. So in Image
compression techniques the no of bits
required to store or transmit images is
reduced without any appreciable loss of the
data.

The standard methods of image compression
come in several varieties. The currenbsin
used method relies on eliminating high
frequency components of the signal by
storing only the low frequency components
(Discrete Cosine Transform Algdnim).This
method is used on JPEG (still images),
MPEG (motion video images).

The other technique iBactal compression.

This technique seeks to exploit affine
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redundancy present in the typical images in
order to achieve higher compression ratios
as well as maintaining good image quality.
In this, the image is divided into non
overlapping range blocksnd overlapping
domain blocks where the dimensions of
domain blocks is greater. Then for each the
most similar domain block is found using
the mean square error(MSE).

The paper is organized as follows. Section 2
briefs about the fractal image compression
method. Section 3 explains the fractal image
compression technique Iterated Function

systems. Section 4 derives the conclusion.

Il.  Fractal Image Compression

1. Fractals
Fractal is a structure made of of a number of
patterns and forms that can occur in any
different sizes within an image. The term
Fractal was used by B. Mandelbrot for
describing the repetitive patterns, structures
occurring in a image. The observed
structures are very similar to each other
w.r.t. size, orientation, and rotation or flip.

2. Fractal image compression
Let us imagine a photocopy machine that
reduces the size of the image by half and
multiplies he image by three times[1]. Fig 1

shows the results of the photocopy machine.
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Now fed the out put back into the machine
as input. We will observthat the copies are
converging as in fig 2. This image is called
as attractor image because any initial image
will converge to that image in repeated
This that the

transformations are contractive in nature i.e.

running. describes
if the transformation ispplied to two point
of any image, it must bring them together.
In practice chosen transformation is of the

form

W= I+ 7]
Where A=rotation; B, C=magnitude;
D=scaling parameters.

E, F= parameter causing a linear translation

of point being operated upon.

a

Input Image

Output Image

_|:|

T Feed Back loop

Fig 1: A copy machine making reduced

copies
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Third Copy

Initial Image First Copy Second Copy

Fig 2: first three copies generated by
copying machine.

3. Contractive Transform
Any transform is said to b contractive if for
any two point P1,P2, the distance

D(w(P1),w(P2))<sl(P1,P2)
for some s<1, where d=distance.
This contractive map will always brings
points together.

4. Partitioned iterated function

system

A iterated function system is a collection of
affine transforms w wp------------ , Wh.
where W is applied to the inpuhage.
A Partitioned IFS (PIFS) is nothing but IFS
where the transforms are restricted to
operate on specific subset of the input
image, domain blocks. Now applying the
transform to the domain blocks results in a
range blocks. First and foremost an IFSH wi
not work for any simple image as it is based
on selt similarity present in the image and

its parts. In order to fractally compress an
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image, we have to identify the self similarity
in input image, so that we can express it in a
set of transform.
In order to map a source image onto a
desired image using iterated function
system, more than one transformation is
often required and each transform has its
relative importance with respect to another
transform.
5. Algorithm for fractal image
compression/ methodtongy used

1. Load a input image.

2. Cover/partition the input image into
square range blocks  without
overlapping (as range blocks).

3. Introduce the domain block, the size
of the Domain block to be twice the
size of the range block.

4. Compute the fractal transforrfor
each block.

5. For each range block, choose a
domain block that resembles it with
respect to symmetry and looks most
like the range block.

6. Compute the encoding parameters
that satisfy the mapping.

7. Write out the compressed data in
form of local IFS code & code

book).
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8. Apply any of the lossless data
compression algorithms to obtain a

compressed image.

The major problem with the fractal based
coding is that the encoder is very complex.
The complexity is due to the image block
processing required for rangeda domain
blocks. Also much computation is also
required in the mapping process of the range
and domain block.

So, one the most expressing feature of the
fractal image compression is that its
decoding process in very simple and easy.
The decoder does itsonk exactly the same
way as the fixed block encoder. The decoder
consumes much less time than the
conventional methods. The decoding time
here generally depends on the number of
iterations performed by the decoder and in
this compression technique a fewarmber

of iterations ranging from-8 to reach the

fixed point encoding are required.
. RESULTS
3.1 Analysis of X-Ray image

The X- Ray images will be analyzed for the
fractal image compression.

STEP 1: First the original image is taken and
converted into th 512*512 dimensions, i.e.

The number of rows in input image = 512
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The number of columns in input image =
512
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Step 2: The sample is block

image
processed, so that the size of each block of

the image is 8*8. This is obtaining
Domain Blocks othe image.
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Step 3: The sample image is block

processed, so that the size of each block of
the image is 4*4. This is obtaining Range

Blocks of the image.
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Step 4: The affine or Projective Transform

is applied to the Domain block so that a
transformed image of the sample one is
obtained.
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Step 5: The Range block and transformed
image are matched to eliminate the non
relevant data i.e. high black or white
regions.

fractalgammashMatrix Wiewer ==

o 10 15 20

K-axis

Step6: Again block processing of the
transformed image done, using the
compression method so that high
compression is achieved.
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The results thus obtained are as under:

PARAMETER IMAGE JPEG PNG
No With No With
gamma gamma gamma gamma
correction correction correction correction +
ED
TRANFORMED 0.3203 0.5405 0.3203 0.01729
IMAGE MEAN
RMS 0.2303 0.3859 0.2303 0.01108
S.D. 0.1501 0.1341 0.1501 0.04035
VARIANCE 0.02253 0.01797 0.02253 0.001628
COMPRESSED 0.03993 0.06738 0.03993 0.001266
IMAGE MEAN
RMS 0.7054 1.191 0.7054 0.03205
S.D. 0.3515 0.5527 0.3515 0.04388
VARIANCE 0.1236 0.3055 0.1236 0.001925
COMPRESSION RATIO 200.3 4315 200.3 4318
BIT PER PIXEL(BPP) 0.03994 0.06738 0.03994 0.001266
3.2 Analysis of MRI images
The MRIimages will be analyzed for the
fractal image compression.
STEP 1: First the original image is taken and
converted into the 512*512 dimensions, i.e.
2298
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Step 2: The sample image is block
processed, so that the size of each block of
the image is 8*8This is obtaining Domain
Blocks of the image.
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Step 3: The sample image is block
processed, so that the size of each block of
the image is 4*4. This is obtaining Range
Blocks of the image.
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Step 4: The affine dProjective Transform
is applied to the Domain block so that a
transformed image of the sample one is
obtained.
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2299

All Rights Reserved © 2014 IJARCET



International Journal of Advanced Research in Computer Engineering & Technology (IJARCET)

Step 5: The Range block and transformed
image are matched to eliminate the non
relevant data i.e. high black omite

regions.
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Step 6: Again block processing of the
transformed image done, using the
compression method so that high
compression is achieved.
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The results thus obtained are
as under:
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PARAMETER IMAGE JPEG PNG
No With No With
gamma gamma gamma gamma
correction correction + | correction correction
ED +ED
TRANFORMED 0.5647 0.0252 0.2452 0.02521
IMAGE MEAN
RMS 0.6207 0.0004456 | 0.003943 0.0004536
S.D. 0.2434 0.06431 0.2846 0.06431
VARIANCE 0.05923 0.004136 0.08101 0.004136
COMPRESSED .07051 0.002461 0.0307 0.002463
IMAGE MEAN
RMS 1.708 0.001895 0.01119 0.001896
S.D. 0.6112 0.06903 0.3744 0.06903
VARIANCE 0.3735 0.004765 0.1402 0.004765
COMPRESSION RATIO 113.5 3250 260.6 3248
BIT PER 0.07051 0.002461 | 0.0307 0.002463
PIXEL(BPP)

V.

Image Compression is performed used

fractal on Biemedical images and

Results and Discussion

compression ratio with different

compressiomatios. The results obtained is

that both the XRay and MRI scan image

produce the good results as expected. But id

we ae considering the edges only the results

compression ratios for different image type

of compression are far better in range of

of medical image has been calculated.To

analyze the performance of the fractally

compressed medical images, we fix the

PSNR (so quality of theompressed image

will be same) and calculated respective

compression ratios and parameters. The

thousands.
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