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ABSTRACT

The need for an efficient technique for compression of Images
is ever increasing because the raw images require large
amount of disk space and large amount of time for images to
be sent over the internet or downloaded from the web pages
which seems to be very big disadvantage during transmission
& storage. In this paper, we propose a simple image
compression scheme to obtain better reconstructed image on
decompression. The scheme is mainly based on DCT
(Discrete Cosine Transform), which is one of the well known
lossy image compression techniques. Our approach does not
involve any encoding or decoding method like other
conventional compression methods thereby decreasing the
time complexity of overall process.. The proposed scheme is
simple, efficient and has low computational cost and high
compression ratio and thus satisfying the current prime
requirement of image data transmission and storage.
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Keywords
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INTRODUCTION

Due to the increasing demand on data transfer and storage
image compression has been an important research area for
many years. With the advent of digital cameras, one of the
most common uses has been the storage, manipulation, and
transfer of digital images. The files that comprise these
images, however, can be quite large and can quickly take up
precious memory space on the computer’s hard drive. A gray
scale image that is 256 x 256 pixels have 65, 536 elements to
store and a typical 640 x 480 color image have nearly a
million! The size of these files can also make downloading
from the internet a lengthy process. So, here comes the need
of image compression which reduces the amount of data
required for representing sampled digital images and therefore
reducing the size and the cost for storage and transmission [1].

Image compression may be lossy or lossless. Lossless
compression is preferred for archival purposes and often for
medical imaging, technical drawings, clip art, or comics. This
is because lossy compression methods, especially when used
at low bit rates, introduce compression artifacts. Lossy
methods are especially suitable for natural images such as
photographs in applications where minor (sometimes
imperceptible) loss of fidelity is acceptable to achieve a
substantial reduction in bit rate.
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In our proposed algorithm we have used DCT a lossy
compression technique for image compression

1. DCT TECHNIQUE

The DCT is a technique for converting a signal into
elementary frequency components. Like any Fourier-related
transform, discrete cosine transforms (DCTs) express a
function or a signal in terms of a sum of sinusoids with
different frequencies and amplitudes. Like the discrete Fourier
transform (DFT), a DCT operates on a function at a finite
number of discrete data points. The obvious distinction
between a DCT and a DFT is that the former uses only cosine
functions, while the latter uses both cosines and sines (in the
form of complex exponentials). However, this visible
difference is merely a consequence of a deeper distinction: a
DCT implies different boundary conditions than the DFT or
other related transforms.[3]. DCT is calculated by using (1)
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2. IDCT TECHNIQUE
The DCT is an invertible transform, and its inverse (IDCT) is
calculated using (4):

YEUE 7;(2m +Dp  7(2n+1)q
Cos 4
amn ;qZOC C pq 2N ( )



Where Oo<m=<=M —1
oO=n=<N-1

:{1/«/M ,p=0 -
p

J2IM, 1<p<M -1

B 1/«/W,q=0 ©)
9 |V2/N, 1<g<N-1

The JPEG process is a widely used form of lossy image
compression that centers around the DCT. The DCT works by
separating images into parts of different frequencies. During a
step called quantization, where part of compression actually
occurs the less important (higher) frequencies are discarded,
hence the use of the term ‘lossy’

The conventional compression method involves:

e Applying DCT block wise from left to right and top
to bottom.

e  Quantize each block by dividing each elements of a
matrix by the corresponding elements of a luminance
matrix.

e Apply encoding process to the coefficients of
quantized matrix converting it into a bit stream

The conventional decompression method involves:

e Apply decoding process to the bit stream and convert
it back to the blocks of matrix

e  Multiply each elements of a blocks by the luminance
matrix you have selected

e Apply IDCT (Inverse Discrete Cosine Transform) to
each block

3. PROPOSED APPROACH

The proposed approach develops an optimized image codec.
On compression side it applies DCT (Discrete Cosine
Transform) on image row wise only, using (1). Here we are
not applying DCT directly on whole image and neither the
block wise application of DCT is done. The IDCT (Inverse
DCT) is applied only to the high frequency area of each row
using (4). Rest of the samples is padded with zeros.
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Normalizing and adjusting the intensity of the resultant matrix
compresses the image size to a greater extent. Block diagram
of the compression algorithm is shown in Figure 1.

On the decompression side the application of reverse process
of above mentioned compression of image on compressed
image results into decompressed image which is almost
similar to the original image. The Decompression algorithm
can used on compressed image obtained in real time or it can
be used on the stored compressed image. Both ways it can
work as shown in Figure 10.

4. EXPERIMENTAL RESULTS

The proposed approach has been tested with the images of
varied format and the result was satisfactory. For testing
purpose we run compression algorithm on one computer and
decompression algorithm on another computer. The quality
of the compressed image obtained through our compression
algorithm is sufficient to reconstruct the original image using
our decompression method with slight loss in quality and size
of the compressed image is acceptable to transmit through the
low bandwidth network and sufficient for storage . The image
size we have used here is of 1440x900 pixels. Figure 2, 3, 4
and 5 below shows the results of application of above
compression and decompression method on the JPEG, BMP,
PNG and TIF images. Table 1 below depicts the
computational cost of proposed compression and
decompression algorithm on JPEG, BMP, PNG and TIF
images and Table 2 shows the original and compressed size of
the JPEG, BMP, PNG and TIF image on application of our
compression algorithm.

Aiili row wise DCT

Apply IDCT on high

—W

Pad rest of the sample

Fig 1: Block Diagram of proposed Approach
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Fig 2: Compression and Decompression of images using JPEG format 1440x900 Resolution
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Fig 3: Compression and Decompression of images using BMP format 1440x900 Resolution
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Fig 4: Compression and Decompression of images using PNG format 1440x900 Resolution
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Fig 5: Compression and Decompression of images using TIF format 1440x900 Resolution
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Table 1. Showing average computational cost of the above images

Image
Format JPEG BMP PNG TIE
Image Size

1440x990 res

Compression 8.42 9.28 8.41 9.32 8.4 8.82 8.26 8.44
(in Sec)
Decompression 0.27 0.89 0.21 0.36 0.22 0.38 0.22 0.21
(in Sec)

Table 2. Showing original image size and corresponding compressed image size

Image
Format JPEG BMP PNG TIF
Image Size

1440x990 res

Original 115 90.3 3.70 3.70 449 794 3.71 3.71

Image kb kb Mb Mb kb kb Mb Mb

Compressed Image 421 40.8 34 423 571 31.6 49.2 64.5
kb kb kb kb kb kb kb kb
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Fig 7: Original Images Vs Compressed Images for BMP Format
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5. CONCLUSION

In this paper we have proposed a method for real time
compression and decompression of images for transmission
through low bandwidth .The PSNR value calculated for the
above images is 29.5.The proposed method is able to
compress the image data size to a remarkable extent .The
reconstructed decompressed image quality is almost similar to
the original image quality but is acceptable in terms of storage
and transmission. We have tested this algorithm for jpeg,
bmp, png and tif format images and result were satisfactory.
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Fig 10: Workflow of our Proposed Real Time Image Codec System



