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1. Introduction

Image compression is important for many
applications that involve huge data storage,
transmission and retrieval such as for
multimedia, documents, videoconferencing, and
medical imaging. Uncompressed images require
considerable storage capacity and transmission
bandwidth. The objective of image compression
technique is to reduce redundancy of the image
data in order to be able to store or transmit data
in an efficient form. This results in the
reduction of file size and allows more images to
be stored in a given amount of disk or memory
space.

Image compression can be lossy or lossless. In
a lossless compression algorithm, compressed
data can be used to recreate an exact replica of
the original; no information is lost to the
compression process. This type of compression is
also known as entropy coding. This name comes
from the fact that a compressed signal is

generally more random than the original; patterns
are removed when a signal is compressed. While
lossless compression is useful for exact
reconstruction, it generally does not provide
sufficiently high compression ratios to be truly
useful in image compression. Lossless image
compression is particularly useful in image
archiving as in the storage of legal or medical
records. Methods for lossless image compression
includes: Entropy coding, Huffman coding, Bit-
plane coding, Run-length coding and LZW (
Lempel Ziv Welch ) coding.

In lossy compression, the original signal cannot be
exactly reconstructed from the compressed data.
The reason is that, much of the detail in an image
can be discarded without greatly changing the
appearance of the image. As an example
consider an image of a tree, which occupies
several hundred megabytes. In lossy image
compression, though very fine details of the
images are lost, but image size is drastically
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reduced. Lossy image compressions are useful in
applications such as broadcast television,
videoconferencing, and facsimile transmission, in
which a certain amount of error is an acceptable
trade-off for increased compression performance.
Methods for lossy compression include: Fractal
compression, Transform coding, Fourier-related
transform, DCT (Discrete Cosine Transform) and
Wavelet transform.

In this research a new and very competent image
compression scheme is proposed based on
discrete wavelet transform that results less
computational complexity with no sacrifice in
image quality.

2. Image Compression and Reconstruction

Fig. 1 shows the basic steps in an image
compression system. The image compression
system is composed of two distinct structural
blocks: an encoder and a decoder. Image f(x,y)
is fed into the encoder, which creates a set of
symbols from the input data and uses them to

represent the image. Image f (x,y) denotes an
approximation of the input image that results

from compressing and subsequently
decompressing the input image.
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Fig. 1 Basic steps in an image compression
system.

The compression that is achieved can be
quantified by the compression ratio given by the
following formula:

CR=n1/n2
(1)

where n1 and n2 denote the number of
information carrying units (bits) in the original
image and the compressed image respectively.
A compression ratio like

10 (or 10:1) indicate that the original image has
10 information carrying units (e.g. bits) for
every 1 unit in the compressed data set.

3. The Wavelet Transform

Wavelets are signals which are local in time and
scale and generally have an irregular shape. A
wavelet is a waveform of effectively limited
duration that has an average value of zero. The
term ‘wavelet’ comes from the fact that they
integrate to zero; they wave up and down across
the axis. Many wavelets also display a property
ideal for compact signal representation:
orthogonality. This property ensures that data is
not over represented. A signal can be
decomposed into many shifted and scaled
representations of the original mother wavelet. A
wavelet transform can be used to decompose a
signal into component wavelets. Once this is
done the coefficients of the wavelets can be
decimated to remove some of the details.
Wavelets have the great advantage of being able
to separate the fine details in a signal. Very
small wavelets can be used to isolate very fine
details in a signal, while very large wavelets can
identify coarse details. In addition, there are many
different wavelets to choose from. Various types
of wavelets are: Morlet, Daubechies, etc. One
particular wavelet may generate a more sparse
representation of a signal than another, so
different kinds of wavelets must be examined to
see which is most suited to image compression.

A wavelet function W(t) has two main properties,
0

[wat=o;

That is, the function is oscillatory or has wavy
appearance.

Ritu, Puneet Sharma

www.ijetst.in

Page 1268




IJETST- Volume||01||Issue||08||Pages 1267-1272||October||ISSN 2348-9480

0
j|\11(t)| dt <%;
_>

—0o0

That is, the most of the energy in Y(t) is
confined to a finite duration.

4. Proposed Compression Method using DWT
This section illustrates the proposed compression
technique with pruning proposal based on discrete
wavelet transform (DWT). The proposed
technique first decomposes an image into
coefficients called sub-bands and then the
resulting coefficients are compared with a
threshold. Coefficients below the threshold are set
to zero. Finally, the coefficients above the
threshold value are encoded with a loss less
compression technique. Haar wavelet basis can be
used to represent the image by computing a
wavelet transform. To do this, first the average the
pixels together, pair wise is calculated to get the
new lower resolution image with pixel values.
Clearly, some information is lost in this averaging
process. We need to store some detail coefficients
to recover the original four pixel values from the
two averaged values.

The compression features of a given wavelet basis
are primarily linked to the relative scarceness of
the wavelet domain representation for the signal.
The notion behind compression is based on the
concept that the regular signal component can be
accurately approximated using the following
elements: a small number of approximation
coefficients (at a suitably chosen level) and
some of the detail coefficients. The basic
structure of baseline wavelet based coder is
illustrated in fig. 2. This structure is the skeleton
for all wavelet based algorithms. It consists of two
parts, the encoder (Fig. 2(a) and decoder (Fig.
2(b). The encoder consists of four processes:
wavelets transform quantization, encoder and
entropy coding. The decoder has the inverse
operations of encoder
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Fig. 2 The structure of the wavelet transform
based compression
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Fig. 3: Scanning for wavelet transforms: zigzag
through all-low pass sub-band, column scan
through vertical sub bands, row scan through
horizontal sub bands, zigzag through diagonal sub
bands. (a) and (b): Order of scanned elements for
2-level and 3-level transforms of 8 by 8 image.
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Fig. 4. One Filter Stage in 2D DWT
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The steps of the proposed compression algorithm
based on DWT are described below:

4.1 Decompose

Choose a wavelet; choose a level N. Compute
the wavelet. Decompose the signals at level N.

4,2 Threshold detail coefficients

For each level from 1 to N, a threshold is selected
and hard threes holding is applied to the detail
coefficients.

4.3 Reconstruct

Compute wavelet reconstruction using the original
approximation coefficients of level N and the
modified detail coefficients of levels from 1 to N.

5. Experimental Results and Discussion

In this research, an efficient compression
technique based on discrete wavelet transform
(DWT) is proposed and developed. The algorithm
has been implemented using Matlab. A set of test
images are taken to justify the effectiveness of
the algorithm. Result of Wavelet based
Compression is shown in fig.5
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Fig.5 A real image and corresponding compressed
images proposed DWT methods.

The experimental results with the proposed
compression method have been arranged in the
Table 1.Experimental results demonstrate that
the proposed compression technique gives better
performance compared to other compression
techniques.

Table 2. Comparison result

_ Size of the Size of tf_le
Compressi | griginal image | COMPressed image

on level with DWT

! 70 KB 8.38 KB

2 70 KB 8.16 KB

3 70 KB 8.10 KB

6. Conclusions

A new image compression scheme based on
discrete wavelet transform is proposed in this
research  which  provides sufficient high

compression  ratios with no  appreciable
degradation of image quality. The effectiveness
and robustness of this approach has been justified
using a set of real images. The images are taken
with a digital camera. From the experimental
results it is evident that, the proposed
compression technique gives better performance
compared to other traditional techniques.
Wavelets are better suited to time-limited data
and wavelet based compression technique
maintains better image quality by reducing
errors. The future direction of this research is to
implement a compression technique using neural
network. Till now only still images are taken into
consideration. As future prospects of proposed
methodology, this work can be extended for color
image and video compression applications
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