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Abstract— Image Compression plays more important role in 
reduction of size of graphic file without degrading image 
quality.  Therefore Wavelet Transform & Hybrid Wavelet 
Transforms are proven to give better quality of compressed 
images. Thus paper attempts checking of effect of tiling on the 
performance of image compression methods using orthogonal 
transform their wavelet transform & hybrid wavelet 
transform. The previous results have tells that tiling improves 
the performance of image compression. Therefore wavelet 
transform gives better quality of compression than orthogonal 
transform. And overall the hybrid wavelet transform gives 
better quality of compression when applied on 10 non-
overlapping tiles of images. But there are some limitations, 
which are overcome by using different technique discuss in 
this paper.  
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I. INTRODUCTION 
Recently, a lot of work has been dedicated to efficient 
transmission of images in multimedia communications over 
wireless channels. The biggest challenge in image set 
compression is how to efficiently remove the set 
redundancy among images as well as the redundancy inside 
a single image. Also to maintain quality of color images the 
color resolutions are getting increased which requires more 
space to store images [1]. So there is need of Image 
Compression. Image Compression is either lossy or lossless. 
Lossy methods are especially for images such as 
photographs in application where minimum loss of clarity 
is acceptable, also automatically quality gets reduced which 
will not be detected by human necked eyes. Wavelets are 
mathematical tools that can be used to extract information 
from many different kinds of data, including images [2,3,4]. 
Wavelets can be combined, using a "reverse, multiply and 
sum" technique called convolution; with portions of an 
unknown signal to extract information from the signal. 
Wavelets were extended indifferent fields like mathematics, 
quantum physics, electrical engineering and seismic 
geology. In Fourier analysis the local properties of the 
signal are not detected easily. STFT (Short Time Fourier 
Transform) [5] was introduced this overcome this difficulty. 
Later on during the last decade use of wavelets was 

increased in the field of image compression, human vision 
& earthquake prediction. 
Initially only Haar wavelet transforms have been studied. 
But recently some of the orthogonal transforms like Walsh 
transform, Kekre Transform, DCT, Hartley Transform are 
proposed. The wavelet transforms give better performance 
than other transforms are proved in many applications. This 
paper gives new idea about the effect of tiling in image 
compression by the use of orthogonal transform, wavelet 
transform & hybrid wavelet transforms. The Hybrid 
wavelet transforms are generated by combination of two 
orthogonal transforms. The concept of Hybrid transforms 
gives better performance than wavelet transforms [6]. 
 

II. Hybrid KEKRE Transform 
Kekre Transform [14] matrix can be of any size. It need not 
to be an integer power of 2 like other orthogonal transforms. 
Hence it can be used for images of any size. In this matrix, 
all upper diagonal and diagonal elements are 1 whereas 
lower diagonal elements except the elements just below 
diagonal are zero. Kekre transform matrix can be 
represented using following formula [16]:  

      (1) 
The basic concept of wavelet transform is to select 
appropriate wavelet function called mother wavelet and 
then perform an analysis using shifted and dilated versions 
of mother wavelet. Wavelet transform gives time frequency 
analysis of a signal [15].Initially in study of wavelets Haar 
wavelet transform was emphasised. In recent study [16] 
wavelets of Walsh, Hartley, Kekre have been proposed and 
experimented. Experimental work in [16] has shown that 
wavelet transforms obtained from component orthogonal 
transform performs better in image compression than 
orthogonal transform.  
  

III. DAUBECHIES WAVELET TRANSFORM 
The Daubechies wavelets based on the work of Ingrid 
Daubechies; are a family of orthogonal wavelets defining a 
discrete wavelet transform and characterized by a maximal 
number of vanishing moments for some given support. And 
each wavelet type of this class, there is a scaling function 
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(called the father wavelet) which generates an orthogonal 
Multi resolution analysis. In general the Daubechies 
wavelets are chosen to have the highest number A of 
vanishing moments; (this does not imply the best 
smoothness) for given support width N=2A. Therefore 
there are two naming schemes in use; DN using the length 
or number of taps, and db A referring to the number of 
vanishing moments.  D4 and db2 are the same wavelet 
transform. Among the 2A−1 possible solutions of the 
algebraic equations for the moment and orthogonality 
conditions; the one is chosen whose scaling filter has 
extremely phase. The wavelet transform is also easy to put 
into practice using the fast wavelet transform.  And 
Daubechies wavelets are widely used in solving a broad 
range of problems; e.g. self-similarity properties of a signal 
or fractal problems; signal discontinuities; etc. 
The Daubechies wavelets are not defined in terms of the 
resulting scaling and wavelet functions; in fact; they are not 
possible to write down in closed form. Then graphs below 
are generated using the cascade algorithm; a numeric 
technique consisting of simply inverse-transforming [1 0 0 
0 0 ...] an appropriate number of times. Daubechies 
orthogonal wavelets D2-D20 resp. db1-db10 is commonly 
used. The index number refers to the number N of 
coefficients. And each wavelet has a number of zero 
moments or vanishing moments equal to half the number of 
coefficients. E.g. D2 (the Haar wavelet) has one vanishing 
moment; D4 has two; etc. And vanishing moment limits the 
wavelets ability to represent polynomial behavior or 
information in a signal. E.g. D2; with one moment; easily 
encodes polynomials of one coefficient; or constant signal 
components. And D4 encodes polynomials with two 
coefficients; i.e. constant and linear signal components; and 
D6 encodes 3-polynomials; i.e. constant; linear and 
quadratic signal components. And ability to encode signals 
is nonetheless subject to the phenomenon of scale leakage; 
and the lack of shift-invariance; which arise from the 
discrete shifting operation (below) during application of the 
transform. And sub-sequences which represent linear; 
quadratic (for example) signal components are treated 
differently by the transform depending on whether the 
points align with even- or odd-numbered locations in the 
sequence. Then lack of the important property of shift-
invariance; has led to the  development of several different 
versions of a shift-invariant (discrete) wavelet transform. 
 

IV. REVIEW OF LITERATURE 
[1]. Sudeep D. Thepade et al. (2013): described that 
Image Compression plays more important role in reduction 
of size of graphic file without degrading image quality. 
Wavelet Transform & Hybrid Wavelet Transforms are 
proven to give better quality of compressed images. The 
paper attempts checking of effect of tiling on the 
performance of image compression methods using 
orthogonal transform their wavelet transform & hybrid 
wavelet transform. Experimentation is done on test bed of 
ten images of size 256 * 256 each. The results have shown 
that tiling improves the performance of image compression. 
The wavelet transform gives better quality of compression 
than orthogonal transform. Overall the hybrid wavelet 

transform gives better quality of compression when applied 
on 10 non-overlapping tiles of images. 
[2]. Tony Leung et al. (2013): elaborate that visually 
lossless image compression methods aim to compress 
images while ensuring that compression distortions are 
below perceptible levels. In medical imaging applications 
where high bit-depth images are often displayed on lower 
bit-depth displays, adjustments of image brightness and 
contrast during display are very common. In these 
applications, radiologists often change the display window 
level and width to view different ranges of intensities 
within the full range to better visualize diverse types of 
tissue in the image. However, when an image created to be 
visually lossless at a particular display setting is 
manipulated prior to display, compression distortions that 
were initially invisible may become visible. Similarly, 
compression artifacts that would be visible in certain 
window settings can be invisible in others, creating 
opportunities for the compression algorithm to allow 
increased compression distortion with corresponding 
increases in compression ratios. 
[3]. Ferda Ernawan et al. (2013): elaborated that human 
visual systems are able to perceive various intensity of the 
colour image while it is not able to respond small different 
colour signals of the image. The sensitivity of the colour 
image can be measured by a psychovisual threshold. A 
psychovisual threshold represents the sensitivity of the 
human eye to the image. The quantization tables are 
obtained to determine psychovisual threshold that can be 
perceived visually by the human eye. This paper presents a 
generating of the quantization tables from a psychovisual 
threshold on grayscale TMT image compression. This 
paper introduces the concept of psychovisual threshold into 
TMT image compression. TMT image compression has 
been shown to perform better than the standard JPEG 
image compression. This model has beenimplemented on 
TMT image compression. The experiment results show that 
a psychovisual threshold for TMT basis function provides 
better image compression performance.  
[4]. Srikanth et al.  (2013): proposes a technique for image 
compression which uses the different embedded Wavelet 
based image coding in combination with Huffman- encoder 
for further compression. There are different types of 
algorithms available for lossy image compression out of 
which EZW, SPIHT and Modified SPIHT algorithms are 
the some of the important compression techniques. EZW 
algorithm is based on progressive encoding to compress an 
image into a bit stream with increasing accuracy. SPIHT is 
a very efficient image compression algorithm that is based 
on the idea of coding groups of wavelet coefficients as zero 
trees. Modified SPIHT algorithm and the pre-processing 
techniques provide significant quality (both subjectively 
and objectively) reconstruction at the decoder with little 
additional computational complexity as compared to the 
previous techniques. Simulation results show that these 
hybrid algorithms yield quite promising PSNR values at 
low bitrates. 
[5]. Zhongbo et al.(2013): elaborates that the biggest 
challenge in image set compression is how to efficiently 
remove the set redundancy among images as well as the 
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redundancy inside a single image. Different from all the 
previous schemes, in this paper we are the first to propose a 
generic image set compression scheme which removes the 
set redundancy based on local features in addition to 
luminance values. The SIFT (Scale Invariant Feature 
Transform) descriptor which characterizes an image region 
invariant to scale and rotation is utilized in our scheme to 
measure and further enhance the correlation among images. 
Given an image set, we build a minimal cost prediction 
structure according to the SIFT -based prediction measure 
between images.  
[6]. Neelamma et al.(2013): ) explained that High 
compression is essential for storage and transmission of 
colour images in multimedia communication. Efficient 
utilization of bandwidth and storage space is challenging 
task since we deal with millions of images and videos in 
day to day life. Lossy adaptive compression for colour 
images is in demand as compared to grayscale images. The 
discrete cosine transform (DCT) is widely used in image 
and video coding schemes that has shown greater degree of 
compression as used in JPEG coder. Redundant ion 
formation in an image needs to be eliminated by adopting 
intelligent method. In this paper, we propose efficient 
colour and texture feature based adaptive colour image 
compression. Colour conversion from RGB to YCbCr is 
performed to extract colour and texture features. The 
extracted features are used to select non-zero (significant) 
DCT coefficients. The storage space and bandwidth during 
transmission is efficiently utilized by encoding non-zero 
DCT coefficients and thereby preserving texture and colour 
information in the reconstructed image. Experimentation 
has been carried out on different image formats 
successfully. The proposed technique is simple and straight 
forward. A good compression has been achieved with good 
MSE and PSNR. Experimental results for adaptive, using 
all coefficients and RGB color model with 20coefficients 
are computed in terms of compression ratio and quality of 
reconstructed image are compared. The proposed adaptive 
method has achieved good compression ratio by retaining 
colour and texture features. 
 

VII. CONCLUSION 
Image Compression is an essential process for reducing the 
growing size of image in world of graphic designing and 
sharp resolution in images with degrading the quality. 
Solution for compression such as Wavelet & Hybrid 
Wavelet Transforms is very much effective in providing 
good quality of image compression. Previous related 
research shown the effect of tiling on the performance of 
image compression methods using orthogonal transform 
their wavelet transform & hybrid wavelet transform. 
Previous research shows that tiling improves the 
performance of image compression. Then wavelet 
transform gives better quality of compression than 
orthogonal transform. In nutshell, hybrid wavelet transform 
gives better quality of compression when applied on 10 
non-overlapping tiles of images. In our research, we will 
provide solution of Cosine transform with Kekre transform 
and DAUBECHIES transform which will provide hybrid 

wavelet transform for image compression based on tiling 
process. 
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