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Abstract ®

In recent years there has been widely increase the use of digital media
everywhere. To increase the use of digital media, there is a huge problem of
storage, manipulation and transmission of data over the internet. These digital
media such as image, audio and video require large memory space. So it
is necessary to compress the digital data to require less memory space and
less bandwidth to transmission of data over network. Image compressions
techniques are used to compress the data for reduce the storage requirement.
It plays an important role for transfer of data such as image over the network.
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Two methods are used in this paper on Barbara image. This compression V\Zr\],i‘f\gg
study is performed by using Set Partitioning In Hierarchical Trees (SPIHT) SPIHT,

and Embedded Zero tree Wavelet (EZW) compression techniques. There are Eé\r(lvh
many parameters are used to compare this techniques. Mean Square Error MSE, ’
(MSE), Pick Signal to Noise Ration (PSNR) and Compression Ratio (CR) are CR.

used at different level of decompositions.

Introduction information was not received by receiver also.

Digital image is an array which contains many pixel
values. The neighbor pixels may be correlated
to each other pixel so it contains redundant bits.
These redundant bits are removed from the images
for reduce the size of image by using different
compression algorithms. There are two components
: redundancy reduction and irrelevant reduction
in image compression. The less important data
will remove in irrelevant reduction. This removed

There are three types of redundancies. It includes
coding; inter pixel and psycho visual redundancy.
Where less number of code words is required,
it used coding redundancy. Where correlation of
different pixels are available in an image, it used
inter pixel redundancy. The information which is
ignored by human visual system is called Psycho
visual redundancy.
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Compression Techniques

Image compression is key technology used
for transmission of huge amount of real time
data such as image, audio and video on limited
bandwidth network. It is necessary to reduce the
size of data before the send over network. Wavelet
based transformation is widely used techniques.
For images, the widely using coding algorithms
are based on wavelet transform include the set
partitioning in hierarchical trees (SPIHT), the
embedded zero tree wavelet (EZW), the wavelet
difference reduction (WDR) algorithms.

EZW

EZW stands for Embedded Zero-tree Wavelet.
It gives good compression result on different
test images. It was introduced by J. Shapiro.
It is lossless compression algorithm it done
through adaptive arithmetic coding. It is a valuable
image compression algorithm. It produces a fully
embedded bit stream for image coding. There are
four concepts in this method such as DWT, absent
of significant information, entropy coding, lossless
compression through arithmetic coding.

When the bit rate is low, mostly coefficients
produced by a sub band transform will be zero

Original
Image

or near to zero. It near to zero because mostly all
standard test images has low frequency information.
High quality scheme is used for high frequency
information. This is play important role in human
perception of image quality.

SPIHT

SPIHT stands for Set Partitioning In Hierarchical
Tree. This is modified version of EZW method. It is
wavelet based image compression coder. It convert
image to wavelet transform. The most important
features of this algorithm are it produced the best
quality of image with high PSNR values.

It can be used for lossless image compression
and it gives fully progressive bit stream. The
main advantage of this algorithm is that it is fully
progressive. This method codes wavelet transform
coefficients and send the bits. So it helps to
regenerate the original copy of image progressively.
This image compression method is very efficient. It
has fewer complexes, and it generates compressed
bit-stream which is help to efficiently decoded at
different data rates.

The following figure shows a compression process
of images using SPIHT.

Encoded
Bit Stream

SPIHT
L Encoder

Fig. 1: Block Diagram of Image Compression

The compression consists of two parts :
. DWT : Discrete Wavelet Transform
. SPIHT Encoder : Encoder for image

compression

The DWT is iteratively applied to the image.

Encoded
Bit Stream

SPIHT
Decoder

—

The following figure shows a decompression
process of image using SPIHT. It is invert process
of compression.

The decompression consists of two parts :

J SPIHT Decoder : Decoder for information
reconstruction

Reconstructed
Image

Fig. 2: Block Diagram of Image Decompression
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J IDWT : Inverse Discrete Wavelet

Transform

The SPIHT decoder reconstructs the decomposed

image which is proposed by the IDWT.

Performance Criterion

We can measure the performance of image
compression methods by Mean Square Error
(MSE), Peak Signal to Noise Ratio (PSNR),

Compression Ratio (CR) and elapsed time for the
image compression.

Experimental Study

In this paper the stu;dy is performed on Barbara.jpg
image by using wavelet based image compression
method. This study is performed using SPIHT and
EZW methods of Haar wavelet based compression
at different level of decomposition. In this paper we
perform the study up to five decomposition levels.

Onginal Image
Normalized Histogram

Fig. 3: Original Image with Histogram

Decomposition Level

EZW Algorithm

SPIHT Algorithm

Compressed Image
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Compressed Image

Compressed Image

Compressed Image

Compressed Image

Compressed Image Campressed Image
Decomposition EZW SPIHT
Level

MSE PSNR CR (%) MSE PSNR CR (%)
1 16.44 35.97 35.53 137.7 26.74 65.03
2 64.94 30.01 12.16 226.2 24.59 16.89
3 155.1 26.23 3.83 344.4 22.76 4.44
4 276.0 23.72 1.24 511.0 21.05 1.22
5 437.6 21.72 0.45 765.5 19.29 0.35

Performance Analysis And Result Discusion

Below table shows the different wavelet based image
compression algorithm at different decomposition

level on Barbara image.

Conclusion

The main objective of this comparative study is to
compress an image using two different methods
and study the comparative results. In this study
we take image of Barbara. This original image we
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converted into compressed image using EZW and
SPIHT methods. In this study comparative analysis
of EZW and SPIHT is performed on the basis of two
main parameters such as MSE and PSNR. This
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