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Abstract:

The most of the fractal coding schemes proposed so far are based on Iterated Function Systems,
Range block and domain blocks partition. In this paper, a scheme is proposed which is based on
searching the blocks in image that have some common information and then after finding such
block we make major block to hold or store a large amount of data in small space. In this
scheme, the range blocks are made by searching and merging method. Here we define two types
of major blocks, dark blocks and non-dark blocks, according to the different brightness level
inside blocks. These major blocks of different types are extracted from the input image. These
major blocks leads to the reduction in smaller primary blocks and making larger major blocks
and also result in reduction of encoded bits.
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1. Introduction:

Fractal image coding (FIC) was introduced in 90’s. Since then FIC methods have been studied in

a variety of way. Fractal image coding is considered to be the 2" generation of coding method
[1].

In fractal image coding the concept of contractive transform and fixed point theorem is
generally used. The first automatic scheme was introduced by A.E. Jacqin and Y. Fisher. In their
scheme they modified the partition scheme and proposed a better scheme which is better in
performance. In these schemes the original image is first partitioned in range and domain blocks
and the process of matching from range to domain is implemented. Fractal image coding has
many good features.

a. The first is resolution independence by which the decoded images of the larger size

can be got without block effect.

b. The second is high coding ratio was recorded in the article of Barnsley [2], who is the
father of fractal image coding.

c. The third feature include two phase : coding and decoding, coding process include
many ways to code image while decoding process is much faster than coding as

employs generally an iterative process.

2. Existing Methods:

The existing methods of fractal image coding schemes follow the following process:
I. Partition of images based on range blocks

ii. Pool of domain blocks

iii. Types of transformation imposed on domain blocks

V. Search process to find appropriate domain block

V. Transformation parameters representations

The above mentioned processes have the following schemes of partitions for fractal
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image coding
i Fixed Size Square Block [3]-[5]
ii. Quadtree [6]-[8]
iii. Horizontal-Vertical [9]
iv. Irregular Regions [10]- [13]
V. Polygon Blocks [15]
Vi. Overlapped Blocks [16]

As a general concept the fractal image coding is done by using range blocks and domain
blocks where an image is partitioned into the same sized range blocks and then some

domain blocks are made from image.

3. Proposed Approach:

As we know that a image in grey scale is stored in memory in double dimension array

form where each location of 2d array represents a pixel value.

3.1. Proposed Process for major blocks creation:

At the coder, an original image is simply split into nonoverlapping small square blocks. They are
represented by primary blocks p. Primary blocks are merged into major blocks M. Merging
primary blocks is processed in two step as shown in Fig. 1,2,3. At the first step merging, primary
blocks are merged using a difference of brightness values. At the second step merging, non-

merged blocks are processed.
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Fig. 1: Creation of primary blocks

Once the primary blocks are created then the major blocks are created by merging the primary
blocks.

As shown fig 2.
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Fig. 2: Major blocks creation (after merging primary blocks at first step)

After first step merging now the major blocks are created again as shown in fig. 3

Fig 3: New major block after second step merging
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Following are the steps for creation of major blocks whether they are dark-blocks or non-dark
blocks.

At the first step merging, a primary block p is merged according to the order shown below:
1. First of all take a threshold value of brightness in block p.

2. A difference of brightness level values in a block p is calculated. If the value is more than the

threshold value, go to 6. else go to 3.
3. p and a neighboring primary block p’ are merged into a block P(a slight big block).

4. A difference of brightness values in P is calculated. If the value is more than the threshold

value, go to 6.else go to 5.
5. Furthermore P and p’ are merged into a block P, and go to 3.

6. If a block is p,p is used as a major block M . If a block is P, a block which P is excluded p* is

used as a major block M.

If a neighboring primary block p’ overlaps a major block M, which has been made before,

merging primary blocks is continued by merging a next primitive block.

Range blocks are classified into two categories, a block as “dark block™ and a block lock “non-
dark block”. If a major block is “non-dark block™ and is not merged at the first step, the block is

merged at second step merging.

The merging method is as follows:

1. If neither a primary block b nor a primary block b’ are merged at first step merging, they are

merged into a block P, and go to 2. If not, merging primary blocks is not done.

2. The most suitable domain block of P is searched. If an error hetween P and a transformed
domain block is less than the threshold value, go to 3. If not, a block which P is excluded p’ is

made a major block M, and merging primary blocks is stopped.
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3. If a neighboring block p’ on P is not merged at first step merging, the block is merged into a
block P and go to 2. If not, a block P is made a major block M, and merging primary blocks is

stopped.

3.2. Proposed Process for coding blocks:

If a major block is “dark block”, the average gray level of the major block and parameter of the
shape of major block is sent to the decoder. If a major block is “non-dark block”, a domain block
is searched as a error between a major block and a domain block is small. The parameter of
geometric transformation and brightness transformation and the parameter of the shape of the

major block are sent to the decoder.

The shape of a major block is uniquely determined by the number of primary blocks consisting
of it. We use Elias’s code words to encode the number of blocks [17].

At the decoder, a voluntary image is split as an original image at the encoder is split into no
overlapping blocks each other. The image is transformed iteratively using the sent parameters

and an approximate image of an original image is reproduced.

4. Conclusion and future scope :

The concept of merging the neighbored primary blocks in a image is a process which produces
the major blocks from primary blocks having the relevant information of image in a larger block.
This concept leads to reduction in the size of the image so as the number of bits also.Futher more

this concept can be extended by using the concept of chain coding in fractal image coding.
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