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Abstract— TImage compression is the vital part of new
communicative era; here, many communication applications are
using various types of image compression-regeneration
techniques along with coding. This Thesis develops an image
Compression technique with combination of Lossy and Lossless
image compression method. So, this work is divided in two parts:
lossy part and lossless part. In lossy part, there is the
hybridization of three lossy techniques: SVD, DWT and DCT.
SVD (singular Value Decomposition) is linear algebraic function
that decomposed an image in three matrices: U, V and S. It is
used to maintain quality and increase compression. DWT
(Discrete Wavelet Transform) is wavelet based transform that
gives information about image in both frequency and spatial
domain. DWT gives higher compression ratio but quality of
image is degrading. DCT (Discrete Cosine Transform) is
orthogonal transform that transform image spatial domain to
frequency domain. DCT gives better quality of image with less
processing power. The second part of this research work is
lossless compression or encoding. In this part, an encoding
method is applied to the resultant image of lossy part. Here,
Huffman Coding or Arithmetic coding is used as lossless
encoding. Huffman coding takes less time to process but
Compression is low. While, Arithmetic coding gives better
compression as per desired.
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I. MOTIVATION AND INTRODUCTION

As per present scenario, there is great evolution in
communication. World is depending upon internet and
communication technology. Visual media transfer is a vital
part of the communication, nowadays. Smart phones have
moved to next standard, they serve us with various file
transferring applications.

I was curious about all social media file exchanging
protocols and their properties. Different applications use
different type of techniques transferring visual media like
images. It compressed and decompressed as well as
watermarked by particular algorithms. What we need is to
deliver quality with speed, so this thought come across my
mind to use both type of image compression techniques to get
better results.

Transform coding techniques have become the important
paradigm in image and video coding standards, in which the
Discrete Cosine Transform (DCT’ "' is applied due to its
high decorrelation and energy compaction properties. In the
past two decades, more contributions focused on Discrete
Wavelet Transform (DWT) "' for its performance in image
coding. The two most popular techniques such as DCT and
DWT are well applied on image and video coding
applications.

I present a compression technique that provides progressive
transmission as well as lossless and near-lossless compression
in a single framework. The proposed technique produces a bit
stream that results in a progressive, and ultimately lossless,
reconstruction of an image.

Image compression can be obtained from the various types
of transformation techniques like DCT I DFT, DWT etc. In
traditional DCT based JPEG ' compression system represents
image as a superposition of cosine function of different
discrete frequencies. The discrete cosine transform (DCT) is a
popular compression scheme because it can able to give
optimal performance and easily implemented with a
reasonable cost. So it is used in several compression
algorithms like JPEG for still images and MPEG °' for
moving images. Many attempts have been taken for improving
the compression scheme " '’ by utilizing and identifying the
features within the images. In any image compression
algorithm there are three major steps: transform and
quantization, modeling and ordering and finally entropy
coding. In the transform step inter-pixel redundancy reduces
and energy compaction occurs. \

To achieve better compression quantization, modeling and
ordering are used. In the final stage the quantized outputs are
sent to the entropy encoder. This step helps to generate bit
stream which represent efficient quantized output. In my
proposed method a new algorithm is investigated using
modeling and ordering in wavelet domain """

As per Human Visual System (HVS), human eyes are
highly sensitive on low frequency signals than the high
frequency signals. The decisive objective is this dissertation is
to develop a hybrid technique that achieves higher
performance in the parameters PSNR & compression ratio

ISSN: 0975 - 67791 NOV 15 TO OCT 16 | VOLUME - 04, ISSUE - 01

Page 1322



JOURNAL OF INFORMATION, KNOWLEDGE AND RESEARCH IN
ELECTRONICS AND COMMUNICATION ENGINEERING

above than the existing technique used in the current advanced
image coding standard.

II. COMPRESSION AND RESTORATION

Hybridizatisn

II
source entropy compressed
Z [of ] y L
image ‘onal DCT Quantization encoding image

Image compression

n s
image

| mage decompression

Figure 1: Combine techniques of the compression system.
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In loss less technique, the compressed image is identical to
original image. It minimizes bit rate without any distortion of
the image. Lossless compression is used for artificial images
and is preferred in medical and military applications. Lossy
compression techniques are used in images, where some of the
details in the image can be sacrificed for saving bandwidth or
storage space. This kind of compression is used for
transmitting or storing multimedia data, where compromise
with the loss is allowed. Purpose is to reduce the size of
digital images to save storage space or transmission time.

III. PERCEPTION AND OBJECTIVES

A. Literature Review

Ronald A. De Vore et al. in " explained a new image
compression method based on wavelet decompositions. This
theory relates a) the error between the original and compressed
image the rate of decay occurs as the size of the compressed
image representation increases b) in certain smoothness
classes the smoothness of the image called Basov spaces.
Within this theory, the error occurred by the quantization of
wavelet transform coefficients is described. It is shown that
wavelet-based methods are near optimal within a larger class
of stable transform based, nonlinear methods of image
compression possible if pictures can be characterized by their
membership in the smoothness classes considered here. Based
on previous experimental research on the spatial-frequency
intensity response of the human visual system, it is argued that
in most instances the error incurred in image compression
should be measured in the integral sense instead of the mean-
square sense.

G.K. Kharate et al. in "' described that the presently
wavelet packet and discrete wavelet transform has emerged as
popular techniques for image compression. The comparison of
compression performance of Biorthogonal, Daubechies,
Coiflets and other wavelets along with results for different
frequency images is presented here. Based on the result, it can
be concluded that proper selection of mother wavelet on the
basis of nature of images and improves compression ratio and
quality remarkably.

SanjeevPragadaet at in "'’ described that current de-noising

techniques which are used in the classical orthonormal
wavelets for decomposition of an image corrupted with
additive white Gaussian noise. For which various thresholding
strategies are built. Because of their poor performance the use
of available biorthogonal wavelets in image de-noising is less
common. Here it is presented a method to design image-
matched biorthogonal wavelet based on their potential for de-
noising. It is conducted experiments on various image datasets
namely Satellite, Natural and Medical images with the
designed wavelets using two existing thresholding strategies.
Here in the every dataset the biorthogonal wavelets show an
average improvement of 35% in MSE for low SNR values (0
to 18db). This improvement was also seen in the visual
comparison and PSNR. This point has an importance of
matching when using wavelet-based de-noising.
Han Sae Song et al. in "' presented a new DCT-based
embedded image compression algorithm. From the ones in the
neighboring blocks the magnitudes of DCT coefficients are
estimated and in the encoding the coefficients with larger
estimates are given higher priority. As contexts for arithmetic
coding this priority information is also used. This method
finds more significant coefficients as compare to the
conventional methods. Hence it provides higher coding gain.
Sunil Malviya et al. in "'’ proposed a new scheme for image
compression using Discrete Wavelet Transform taking into
account sub-band features in frequency domains. This method
involves two steps firstly a two levels discrete wavelet
transforms on the selected input image. The original images is
decomposed at different 8x8 blocks and apply Walsh-Wavelet
Transform on each block of the low frequency sub-band.
Apply Arithmetic Coding on each sub-band independently
after dividing each sub-band by a factor. Transform each
block from LL2 and then divide each block 8x8 separated into
DC value and finally compressed by Arithmetic coding.

After thoroughly studying the different image
compression algorithms have been presented here, some
missing techniques come in my mind. This can be filled up by

DCT-Biorthogonal wavelet transform using arithmetic coding.
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B. Performance parameters

Compression ratio *" Compression ratio is used to measure a

reduction in the reconstructed image with respect to original

image.

n2 (compressed image size)
nl (original image size)

CR = 100 — [(

) x 100]

Distortion measure '~ Mean square error is the square error
between original image and reconstructed image. Low MSE
represents the high PSNR and High quality.

1
MSE = W ?=1

SLXGH-YE N2 T

Peak Signal — to — Noise Ratio " PSNR is a measure of
reconstructed image quality. The value of PSNR is High than
the image quality is high.

PSNR =1Olog10% @)

Elapsed time: Elapsed time is the time taken to be processed.
It is the difference between start time and end time.

Elapsed Time = Start Time — End Time

C. Tool: MATLAB

MATLAB (matrix laboratory) is a numerical computing
environment and fourth-generation programming language.
Developed by Math Works, MATLAB allows matrix
manipulations, plotting of functions and data, implementation
of algorithms, creation of user interfaces, and interfacing with
programs written in other languages, including C, C++, Java,
and FORTRAN.

Although MATLAB is intended primarily for numerical
computing, an optional toolbox uses the MuPAD symbolic
engine, allowing access to symbolic computing capabilities.
An additional package, Simulink, adds graphical multi-domain
simulation and Model-Based Design for dynamic and
embedded systems.

D. Methodology and transmission
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Figure 2: Image compression with hybridized techniques

The compression by transmitter side is well classified and
significant with following steps.
¢ Take an Image with any resolution
e Preprocessed Image, if image is rectangle images than
convert it into square image.
* RGB to YCbCr color space conversion
e Apply 2-level DWT on Y component.
e Apply DCT on LL2 component.
* Scan DCT matrix in Zig Zag manner.
* Encodes with Arithmetic Coding/ Huffman Coding
* Get Compressed Image

E. Reconstruction.
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Figure 3: Restoration process

Among these methodologies, the reconstruction process
occure at receiver side and get us a restored image with these
following steps.
¢ Decoding
* Apply inverse DCT on Compressed Image.

e Apply inverse 2-level DWT
* YCbCr to RGB color space conversion
¢ Reconstructed image is get.
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IV. SIMULATIONS AND RESULTS

In this paper, an efficient image compression method based
on DCT-DWT-SVD with encoding is proposed. The proposed
method is implemented in MATLAB 7.10.0. A set of various
BMP images are tested to measured efficiency of proposed
system. The evolution of algorithm is measured by three
parameters: Peak Signal to Noise Ratio (PSNR), Mean Square
Error (MSE) and Compression Ratio (CR). The Results of
proposed method is compared with the results of earlier
methods. Each image is tested. The simulation result is
presented in tabular format and by graphs.
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(c) Result of DWT
Size: 9.01 kb

{a) Original Image
Size: 192 kb

£ & &

{d) Result of SVD
Size: 9.29 kb

(b) Result of DCT
Size: 9.29 kb

(e) Result of DWT-DCT
Size: 9.08 kb

(f) Result of SVD-DWT-DCT
Size: 8.99kb

Figure 4: Resulting images with simultaneous techniques

We have used an image of house with good edging and
cumulative differences in sculpture. If we talk about main
parameter to be observed than it might be Mean Square Error,
resulting with proposed techniques..

Mean Square Error

SVD-DWT-DCT

Mean Square Error . K 353

@ Mean Square Error

Figure 5: MSR with different techniques

Second parameter to be observed is concluded with
different compression techniques as following graph.
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Figure 6: PSNR with different and combined techniques

PSNR doesn’t have much noticeable changes but it does
grow visible difference to the image.
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Figure 7: CR with respect to different compressions

Consider the compression ratio as main parameter to be
observed as it defines direct comparisons of input and output
image. We can see it is at its peak when it comes to a hybrid
technique. This is exactly we have presumed.

Evaluation time is also important because if we can get
better result but it ain’t fast, it might be less applicable. Here,
our derived ET is as per the following graph.
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Figure 8: ET of individual as well as combined compression
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V. CONCLUSION

In this paper, the proposed system is combination of SVD-
DWT-DCT with arithmetic coding used for image
compression. Here, the encoding gives better security while
transmitted images over the network. The proposed system is
tested on various types of images. The proposed system is
applied on gray scale and color images. The result of proposed
system is compared with result of existing methods. It shows
that hybrid method is robust and efficient than other previous
methods. The Proposed method gives better compression with
preserving better quality of image. The reconstructed image
using proposed hybrid method is same as original image. The
processing time taken by proposed system is little bit more
than existing methods. But the application like satellite
images, medical images where time parameters are not
important for that the proposed system is -effectively
applicable.
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