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ABSTRACT 

Fractal video compression has an advantage of resolution independency, fast decoding and higher compression 

ratio. Fractal video compression provides benefit of finding uniformity between consecutive frames and within 

frame. A frequency domain based fractal video compression is proposed to accomplish high processing speed and 

good visional aspect. The searching speed is increase by using normalized cross correlation based walsh transform 

of overlapped domain block either calculating single block and further time is reduced by getting geometric 
operation of specific block directly instead of find each opeartion separately. The advantage of using Walsh 

transform over FFT is only addition and subtraction is required instead of complex multipilcation which ultimately 

reduce complexity of encoding system. The experimental results shows that encoding time require forexperimental 

results shows that encoding time require for walsh based transform is much less than FFT based, with good PSNR 

and compression ratio as well as same quality of decoded video sequence. 
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I. INTRODUCTION                   
 
Nowadays with increase in technology, multimedia application such as transmission of video, images, video 

conference and wireless communication requires good quality with lower bit rate. Also all multimedia data requires 

large storage space, due to which compression is necessary. Compression is a process which remove redundancy 

from the data. In video coding redundancy is two types, temporal redundancy and spatial redundancy [22]. A good 

video coding can be defined by having high compression ratio, good decoded visual quality and encoding time 

required. Fractal based video compression [1] has advantage of high compression ratio with adequate visual 

condition of decode video than other compression techniques. But fractal coding is not accepted in day to day life 

due to computational involvement and time absorbing for finding self similarity correlation of domain blocks, to 

curb this problem a normalized cross correlation using walsh transform is tender to improve encoding speed with 

good performance in fractal video compression. 

 
Mostly in fractal video compression two method are used which is cube based [5,6] and frame based [5,6,2]. In 

cube based series of image is split into frame and the into non ovelapping block cubes of domain and range blocks. 

It has high decompressed quality of image but computational complexity is more with increase in image frames. In 

frame based it finds self similarity between frames or within frames, so in this method domain block of previous 

frame is used to find self similarity of range block in current frame, it has intensifying compression ratio. As per 

Wang’s proposal the fixed partition [8] and adaptive partition [5] considering benefit of both cube based and frame 

based techniques. 

 

In CPM [9] proposed by wang where the range block is mapped to domain block in previous frame circularly. In 

this method domain block is consider similar as that of range block of disposal of temporal correlation between 

frames. But during decoding of frame the compuataional complexity increases and also temporal correlational 

between frames are not effectively explioted. A hybrid method [10] was proposed which is combination of CPM 
and NCIM. The difference between both is CPM is contractive and iterative during decrypting process whereas 

NCIM is non contractive and non iterative as decrypting depend on decrypted frame. Using hybrid method the 

temporal correlation between frame is highly explioted. In CPM/NCIM the both domain and range blocks are 

same size, individual range block is motion compensated by domain block of past frame. 
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This article presents NCC which is used in fractal video compression with fixed block partition in frequency 

domain using walsh transform. The computational complexity is reduced due walsh kernel coefficient has binary 
value +1 and -1. Also walsh transform of overlapped domain blocks are calculated using tree structure in single 

computation which further reduces the complexity. Self equivalence into range block and the pool overlapped 

domain blocks are computed using NCC. Simultaneously eight isometry geometric opertion for certain block is 

found out directly instead of individual operation. Using this concept the computational complexity is reduce with 

good quality of result. Within this paper, we aim to find effective performance by increasing speed of encoder, 

high compression ratio and good result quality. 

 

The paper consists of various algorithms of fractal video compressions in section 2, section 3 describes basic 

fractal image coding. The section 4 present proposed work based on fractal video compression. The fact finding 

and relative study of initiated algorithm with existing algorithms 

are defined in section 5. The interpretation is outline in section 6. 
 

II. RELATED WORK 
 

To reduce encoding time in fractal video compression many researcher has proposed various algorithms, Wang [8] 

in his fixed partition algorithm using hybrid methods which is cube based and frame based has observed that the 

compression is low using fixed partition. So in adaptive partition [5] he says that larger cubes can be used in the 

region where intensity of pixels changes slowly whereas tiny cubes are used where intensity changes quickly to 

improve the compression quality. 

 
S. Zhu [18] introduce the compression algorithm with cross hexagonal search for fast block matching which has two 

methods cross based and hexagonal based. The encoding time require using this method is less with good 

compression ratio but again quality degrade with increase in searching point. So hybrid block matching motion 

estimation [6] is proposed with three steps search and cross hexagonal search method [18]. The main advantage is 

searching points decreases due to that computational complexity is reduced with good compression ratio. 

 

In [4] fractal video compression is done on region based in which prior segmentation is done and then encoded 

independently of each other. Using this method, the performance parameters of the compression technique is 

improved. Further to improve quality with less encoding time with low bit rate the automatic region based algorithm 

 

[5] was introduces by S. Zhu. In this region is divided into two parts which is foreground and background and then 

only foreground is transmitted to reduce bit rate. The disadvantage of region based approach is range blocks may 
hold pixels from an object or else from background or additional object which makes coding difficult. To overcome 

this problem K. Belloulata , introduced new algorithm with use of shape-adaptive DCT [7] in region based. The 

advantage of this method is it improves visual quality with less encoding time with good compression ratio. 

 

III. BASIC FRACTAL IMAGE CODING 
 

The partitioned iterated function system (PIFS) [1,14-17] is theory used in Fractal image compression, which has 

bunch of contractive conversion, to an arbitrary image if contractive conversion is applied iteratively to an image 

then it will be close to an basic image. The images are stored in form of conversion which will be result in image 
compression. 

The size is the basic image should be split into non overlapping block which are said as range block 

ଶ 

Τ  

ଶ 

(of  each  size  nൌ  ǡ ǡ ǥ ǡ .  Also 

overlapping block called domain blocks ଶ  ଶ of original image, each block of size ʹ    ʹ  as a domain pool 

with ‘j’ pixel shift in vertical and horizontal direction ൌ  ǡ ǡ ǥ ൌ ʹ  ଶ . The contractive mapping is applied to 

the best match block between range and domain pool, from the mapping the minimum MSE into range and 
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domain block is considered. Sequentially three operation are taken place into range and each domain block of 

size ʹ    ʹ  .1) Averaging neighboring four pixels which form a block size in spatial shrinkage. 2) 8 geometrical 

operation are performed which comprises 4 reflections and 4 rotations accompanied 90 degrees and on all 
blocks. 3) Contractive conversion is carrying out for each geometric operation to get minimum MSE. The Eq. 

(1) shows error within range and domain block and brightness factor ‘o’ and scaling factor‘s’ of an affine 

transformation are given Eq. (2) and (3) commonly. 

 

 
Where the pixels values of the range block is given by , are pixels values of the domain block and n is the number of 

pixels. For fractal image encoding the parameter of each range block need to be stored along with coordinates of 
domain block, s, o and the range of conversion index of s should be within -1 to 1 to ascertain that conversion is 

contractive. 

 

IV. PROPOSED WORK 
 

In proposed approach, Walsh transform of overlapping blocks are found using tree structure which reduce the 

computational complexity also self-similarity is found using NCC with mean subtraction and geometric operation of 

the blocks. The proposed approach is applied on sequence of video to reduce computational complexity and get 

better encoding result with less coding time. The details are explained as follows. 
 

A Walsh Transform 

 

The Walsh transform [25] is used because it has many functions; the kernel factor of the basis vector is orthogonal 

and contains only binary value + 1 and – 1. For given block f (u, v) of size N x N the Walsh transforms is given by 

 
Where bi(u) is the ith bit of u in the binary form. 

 

So while computation of transform only addition and subtraction is performed other than multiplication and division 

operation like other transforms. Due to this Walsh transform is used which reduce the computational time. In order 

to get the Walsh transform of overlapping block, the idea of tree structure [13] is used where only addition and 

subtraction is performed at a time to get Walsh transform of overlapping block. The example of 1-D is shown below 

in fig. 1 in which root node is considered to be original signal vector. The value of each node is calculated with 

reference to basic node. The symbol + and – represent each operation executed at each tree node. A symbol + and – 

on an end connecting nodes at level i and level i+1 which signify the computational done at signal level i, to whole 

entry of x of the signal. 
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Figure.1 Tree Structure for 1-D 

 

B. Normalized Cross Correlation 

Using affine transformation the best matched domain block is achievable in fractal video coding but to get structural 

identical into range and domain block it’s better to use NCC for similarity check. It upgrades coding skill and 

abstract visual quality in video compression. Hence to get optimize calculation; NCC is calculated using Walsh 

transform. Considering the blocks as a vector, the NCC 

between two block is V=(V0,V1,......,VN-1)T and 

U=(U0,U1,......,UN-1)T ,where N is the number of pixels in the 

block, is given by 

 
Where are the standard deviations and ଶ , ଶ are the vectors consisting of the means. 

 
If orthogonal basis of block is written in such a way {Wk ; k= 0.........N-1} we get 

 
Where the  ǡ  are V’s coefficient in the new basic. Rewriting Eq. (6) and (7) in this basis gives us 

 
The expression for the NCC has now expanded to a double sum. However if the basis vector Wk were constructed 

such 

ଶଶଶଶ ଶଶଶଶ ൌ 
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Then all terms outside the diagonal of the double sum would be zero. Such a basis can be created as follows set 

W0= ξ (1, 1... 1)T and the other basis vectors we get from this complete orthonormal basis. Then the mean of W0 

will be 

i

.

e

Ǥ
 
ଶ

ଶ

ଶ

ൌ . The means of the other basis vectors can be 

 

ξ  
expressed as the dot product between W0 and the vectors Wi times a scalar. Due to orthogonally towards W0 those 

means 

will  be  zero  i.e. 

ଶଶଶ
ଶ   

ଶ

                                                       

ൌ   for  i=1.....N-1  we  get 

ଶଶଶଶ ଶଶଶଶ ൌ 
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This is what we want all products outside the diagonal and the first product in the diagonal of the double sum are 

zero. The NCC expression will be turn outs to 

 

 
An orthonormal basis that meets these requirements is the Walsh basis. 
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Thus self-similarities between blocks are achieved using Eq. 10 of NCC which is simplified equation. In case if 

block had been performed any of the 8 geometric operation, 2 x 2 sub matrices are used to represent as follows 
[11], 

 

 
 

Where T1, T7, T6 and T4 are used to obtain clock wise rotation of original block with 0o, 90o, 180o and 270o also 

T3, T2, T8 and T5 are reflection over the axis’s and 45o rotation. Taking second orientation of m is m 2 which can 

be obtained by reflecting m about the line y = (N-1)/2, where N x N is block size. The matrix T2 is given in eq. 11 
and the advance coordinate is given by (u, v). This coordinates are indicated as 

 
 

The solution turnouts to be u = -x+N-1 and v = y. Hence Walsh transform of m2 is obtain by 

 
Hence further rearranging the terms we get 

 

 
As M1=M, the eq.13 can be written, 

 
The m3 is obtained from m reflecting about line x = (N-1)/2 and m4 is acquired by reflecting m on both the line x as 

well as thus same computation is been applied to get terms M1, M2, M3 and M4 



 
[ICRTCET-2018]  ISSN 2348 – 8034 
                                                                                                                                                                         Impact Factor- 5.070 

    (C)Global Journal Of Engineering Science And Researches 

 

677 

 

 
To solve m5, equation of change of coordinates be given as 

 
Solving above equation, u = y and v = x hence M5 is obtain as 

 
Using similar concept of eq. 13 to get other orientations, hence to express M5, M6, M7 and M8 in terms of 

M as 

 

 
Similarly if we consider z(i, j) = M(i, j).O(i, j) and y(i, j) = M(j, i).O(i ,j) hence considering eq.15 then 

 
And for the other orientation similarly 



 
[ICRTCET-2018]  ISSN 2348 – 8034 
                                                                                                                                                                         Impact Factor- 5.070 

    (C)Global Journal Of Engineering Science And Researches 

 

678 

 

 
Hence to get geometric operation eq.16 and 17 are used. Fig.2 indicates the flow diagram of the proposed fractal 

video coding scheme, for resulting similarity into macro block (MB) of current frame in the likely search window 
(SW) of the reference frame with various geometric transformations (t). 

 
Figure.2 Flow Diagram of proposed work 

 

V. EXPERIMENTAL RESULTS 
 

The proposed Fractal video compression scheme using Walsh transform is performed on MATLAB R2008a with 

Intel core2Do CPU, 2 GB RAM is used. Experimentation is performed on typical standard video sequence i.e. 

Tennis, Garden of size (240 x 352), Coastguard, Foreman and Bus of size (288 x 352) and carphone size is (256 x 
352). The current frame is divided into macroblocks of size 8 x 8 pixels and search window in reference frame with 

± 8 pixels displacement in both horizontal and vertical direction. The Table.1 shows average comparative study of 

proposed based fractal video compression scheme with FFT based in which average of average of 60 frames is taken 

with first 12 frames as GOP (group of picture) for decoding purpose, also three parameters are compared they are 

peak signal to noise ratio (PSNR), compression ratio (CR) and lastly encoding time (T) in sec. The proposed 
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scheme hikes speed up to factor about 4 to 5 times than other algorithm with same decrypt video quality and good 

compression ratio. 
 

Table.1 AVERAGE COMPARISON OF PROPOSED SCHEME AND FFT BASED. 

Video Proposed Work  

FFT 

Based  
Sequence    Compression 

 PSNR CR T PSNR  CR  T 
   (S)     (S) 

Foreman 31.94 53.43 7.66 31.10  28.57  11.72 

Car phone 33.21 63.55 5.03 33.17  28.43  10.50 

Tennis 28.19 76.27 5.91 26.92  30.64  9.19 

Garden 23.41 57.06 6.83 20.60  30.17  9.30 

Coastguard 29.15 49.62 7.41 27.99  34.30  12.52 

Bus 25.38 43.71 7.73 24.17  32.07  12.94 

 

VI. CONCLUSION 
 

The Walsh transform based NCC method is used for checking self-similarity between range and domain blocks with 
eight geometric operations are proposed in this paper. The approach scheme gives better compression ratio as well 

as good PSNR, also encoding time require is less than FFT based approach. The encoding times require is 4 to 5 

factor less than FFT based. The quality of decompressed video of proposed scheme is same as that of FFT based. 

Further video quality can be increase by reducing size of range block. 
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