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|. Introduction

Images are of two types. One is gray scale Image and another one is color image. On comparison with the gray
scale image, more minute details can be observed in the color image. Efficient memory and bandwidth reduction
is achieved through lossless compression and decompression standards of color images. The compression and
decompression techniques are achieved by two mechanisms [1][2] i.e. Differential data conversion using raster
file and GR algorithm.

In the existing method, image of size m x n is taken as an input and it is converted into differential data by using
DDPCM which will produce image of size m x n-1. Then the previous output has been given as an input to the
compression block. In the compression block the image is compressed and it will sent to the GR encoder block
we can check whether the image is compressed or not by using v bit [3]. If v bit is 0, then the image is not
compressed and if v bit is 1, means the image is compressed based on v bit only, we can encode the image by
using GR encoder, based on the code word, quotient and remainder obtained. The output of the GR encoder has
been given as an input to the decoder block, in the decoder block the encoded image has been decoded by using
GR decoder [4]. Then decoded image is decompressed by using inverse DDPCM and then original image has
been obtained [5].

I1. Related Work

The discrete choose of compression algorithm plays a vital role in memory architectures because the original
images are reconstructed from the image which is already compressed. Hardware compression methodologies
are preferred than software compression as it supports implementation of real time features in case of data
processing. Various algorithms like Ziv code, Golomb Rice code, Calic code and JPEG-LS code were proposed
for the sake of loseless image compressing standards. Mostly code, Golomb Rice code, Calic code and JPEG-LS
code supports software based image compression standards with high compression rates thereby requiring
complex hardware implementations[6][7].

Many researchers have proposed modern memory architectures to improve the efficacy of embedded systems
through dedicated image compression techniques [8]. Various architectures like OS based memory compression;
DCT based image compression and motion estimation image compression are proposed. Hadamard image
transformation based image compression and Golomb coding gained its importance through dedicated hardware
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architectures. A hardware friendly adaptive decimation based algorithm is also proposed which achieves low bit
rate and ended up with low image quality through lossy image compression standards [9]. The existing methods
are not relatively suitable for medical images which demand high fidelity rate for compression and
decompression techniques [10].

111. Proposed Work

The input image is compressed by using DCT method. The harvest of the 2-Dimensional DCT gets in form of
sub-windows of m x n arrays. Then the image is converted into differential data by using raster file conversion.
By using Golomb-Rice algorithm differential data has been encoded to produce length and code word of the
input image. Based on the length of code word obtained the encoded image has been decoded using Golomb-
Rice algorithm. The decoded image has been decompressed using the inverse 2-D discrete wavelet transform.
The output produced is similar to that of the input image. The proposed hardware architecture is shown in figure
1.
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Fig 1 : Hardware Architecture of the Proposed Method

A. Discrete Wavelet Transform

Wavelet transform is used to determine both the time and the frequency components simultaneously.
The different types of DWT are
1-dimensional DWT
2-dimensional DWT
Among these we have utilized2-dimensional DWT. Through this method, the input image which is to be
compressed is sent through set of low pass and high pass filters simultaneously. The image from LPF and HPF
are down sampled by a factor 2. The block diagram of 2D DWT is shown in fig 2.

Downsample Downsample

Rows Columns

Rows Columns

Original
Data

LPF El,

LPF 2

|
wr 2|
|

Fig 2: Block of 2-Dimensional DWT
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Four coefficients LL, HL, LH and HH are obtained as outputs. The first letter in ‘LL’ represents the
transformation row-based whereas the second letter represents transformation column-based. The alphabet ‘L’
denotes low pass signal and ‘H’ denotes high pass signal. Hence, LH signal features a low pass signal in row
based transformation and a high pass signal in column based transformation. The LH signal encloses horizontal
elements. Similarly, HL and HH enclose vertical and diagonal elements respectively. Raster file is used to
convert the image into differential data. Raster graphics are digital images capture as a set of samples of a given
space.

B. Golomb-Rice Coder

The output obtained from 1-D DWT compression is converted into differential data by using raster file
conversion. In the Golomb rice encoding the differential data has been encoded then the length has been
generated. Based on the generated length the code word has been calculated based on the remainder and
quotient bits. Then the code word calculated would be converted into unary code. The unary code obtained from
the GR encoding is converted into code word, based on the code word the compressed image has been decoded.
The decoded image is applied as an input to 2-D IDWT
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Fig 3: Block of inverse 2-D DWT

The reconstructed image is obtained as a gray image because code word is in the form of 0’s and 1’s.
Then it has been converted into color image by using suitable MATLAB commands.

IV. Experimental Results

The software implementation of the proposed Golomb-Rice algorithms is performed in MATLAB.PSNR
&compression ratio has been determined and tabulated for simulated images. Lena and man image were used as
simulated images. We compared with other techniques and found to be advantageous in picture quality. The
simulation results are shown in fig. 4 and the obtained values are tabulated in table 1.

(a)Original image | | (b) Compressed imagé
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(c) Decoded image 4 ‘ (d) Decompressed irﬁage
Fig 4: compression & decompression of LENA image on Matlab.

Table 1: Comparison of Compression Ratio

METHODS ALGORITHM COMPRESSION RATIO (CR)
DDPCM + GR CODING 1.52
EXISTING
ARITMETIC CODING 1.76
X-MATCH CODING 151
PROPOSED DWT+GR CODING 1.90

Fig 5: Reconstructed image from MATLAB Simulation

Table 2: Comparison of PSNR and memory size of simulated image

Images MSE PSNR | Original Compressed Reconstructed
image image size image size
size
Man 2.1791 e+ 4.7 297kb 4.4kb 17.6kb
004
Lena 1.5478 e+ 6.2 732kb 14.1kb 37.8kb
004

V. Conclusion

Image compression and decompression has been performed by using DWT, IDWT and GR coders. The
proposed method shows better compression ratio than existing methodologies. The MSE and PSNR values are
increased by 44% and 35% respectively showing the effectiveness of the proposed methodology. In future it can
be implemented using HDL and can be used in Real time applications.
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