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Abstract—

Image compression is to reduce the redundancy
and irrelevancy present in the image, so that it can be
stored and transferred efficiently. The compressed image
is represented by less number of bits compared to
original. Hence, the required storage size will be
reduced, consequently maximum number of images can
be stored and it can transferred in faster way to save the
time and transmission bandwidth . The main aim of this
paper is to convert the color image to gray image and
than compress the gray image with Hybrid Image
Compression and after decompression perform the
colorization on the gray image.

I. INTRODUCTION

Compression of data is a process that reduces the
amount of data needed that represents information that is
given. A characteristic commonly known for most of the
images is that the neighboring pixels tend to be correlated
and thus contain superabundant information. There are
several techniques for image compression such as DCT
(discrete cosine transform), DWT (discrete wavelet
transform), PCA (principal component analysis), Hybrid
image compression. In our paper for compression we
have use all the three methods and on the bases of some
parameters we have conclude that Hybrid Image
compression is better than the DCT and DWT. Figure
below depicts the general flow of image compression and
decompression. In this paper Section 2 describe the
method and Section 3 shows the result.
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Il METHODOLGY

The implementation performed in this project will
help us to compress the image as well as colorize that
compress images. It is seen in previous approaches while
using DWT gives better results when compared with
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DCT. While in our proposed method we will work on
advantages of both DCT and DWT know as Hybrid.

Discrete wavelet Transformation:-

Wavelet Transform decomposes a signal into a set of
basis functions, these basis functions are called wavelets.
Wavelets are mathematical function that separate data
into different frequency component with a resolution
matched to its scale. DWT transforms a discrete time
signal to a discrete wavelet representation.
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In equation vy is a function called wavelet, a represent
another function which measure the degree of
compression or scale and b represent translation function
which measures the time location of the wavelet. Discrete
wavelet transform in 2D function f(x,y) of size M*N is :
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Discrete Cosine Transformation:-

The Discrete Cosine Transformation is used for most
compression applications. DCT is a technique to convert
signal into elementary frequency component. It
transforms digital image data from spatial domain to
frequency domain. DCT is a fast transform. DCT has
excellent compaction for highly correlated data. It give
good compromise between information packing ability
and computational complexity.

The discrete cosine transform helps to separate the image
into parts or spectral sub bands of differing importance
with respect to the images visual quality. The general
equation for a 1D (N data items) DCT is defined by the
following equation:
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The general equatlon for a 2D (N by M image) DCT is
defined by the following equation:
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Figure 1 :- Block Diagram Of Methodology

A) Compression Procedure:-

This is the first phase of
proposed work in which the compression will perform on
Gray Images. Original gray image is used as an input and
after that three level DWT Decomposition will performed
on the gray images. While taking approximation image
as an input for the next decomposition. DCT compression
will perform on approximation image and after it
guantization and encoding is perform on the DCT compress

image.
Original DWT 3 Level Level 3
[mage Decomposition Approximation
Image

DCT on
Approximation

Qumuzaﬂcn

Compressed

Image

Figure 2 :- Block Diagram for Compression
B) Decompression Procedure:-

Reconstruction of our
image begins by decoding the bit stream representing the
Quantized matrix. Each element of quantized matrix is
then multiplied by the corresponding element of the
quantization matrix originally used. The IDCT is applied
to the resulted matrix which is rounded to the nearest
integer. Final 128 is added to the each element of the
matrix to produce the decompressed original image.
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Figure 3 :- Block Diagram for Decompression

We will observe that with increase in the
number of zero coefficients the image is compressed
more and the number of bits required transmitting
decreases with increase in the number of zero coefficients
and the PSNR also decreases. we will observe that the
resolution of the image is very high, even after sufficient
compression and decompression there is very less change
in the original and decompressed image.

¢) Method For Colorization:-

Colored

Reconstructed Image

Image

Figure 4 :- Block Diagram for Colorization

This is the next phase of the algorithm. In this part
Reconstructed gray Image is used as a Input for the
colorization.  Colorization  will perform on the
Decompressed Image. Here we take a reference colored
image or source image which is similar in texture to the
reconstructed gray scale image, it is not necessary that this
image is colorized version of the reconstructed gray scale
image, it can be any similar colored image. In this phase
Reconstructed Image will use as a target for the
colorization.

The quality of output depends on the choice of this
reference or source image. We will convert both the target
& source images in YCbCr decor related color space, to
avoid cross channel artifacts, and divide these images in
cluster.

1) RESULTS

In this research, an efficient compression method based
on Hybrid is proposed. The algorithm has been
implemented in MATLAB 14b.A pair of test images like
JPEG is taken to justify the efficiency of the algorithm.
Figure Below shows the test images and their
corresponding resulting compressed images using JPEG,
and the proposed compression methods. The
experimental results with the proposed compression
method have been arranged in the Table 1 and Table 2 for
the different traditional image processing images. It also
shows the comparison between DCT and the proposed
compression method. From these tables, we find out the
compression results
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on different JPEG scale images with different resolutions Image 2 :- two.jpg
and then finally to find the PSNR and MSE value of
images using HUBRID Method. So, the proposed
compression technique gives the better results compared
to other compression methods.

Original Colour Image

Compress Gray Image
. —~

30

I ) Compare Results of DCT, DWT and Hybrid

EXPERIMENTAL RESULTS

Original Image Origin Signal- Signal- Signal-

Image Resolutioj al to- to- to-
Image noise noise noise Source Image for Colorization
Size ratio ratio ratio W

In (PSNR | (PSNR | (PSNR
bytes | inDB) | inDB) | inDB)
DCcT DWT Hybrid

onejpg 512*512 21,547 | 495967 | 41.240 | 32.6474

twojpg 512*512 40274 | 502112 | 40,6941 | 30.3307

three jpg 512*512 63,760 | 48.0966 | 36.8221 | 25.8152

Image 3:- three.jpg

Table 1
1 ) Results of Colorization Original Colour Image Compress Gray Image
1 1 i
RESULTS
Origin Image Original Signal- MSE Elapsed
al Resolutio Image to- time

Image n Size in noise seconds

(irg) bytes ratic
(PSNR
in DB)

one 512751273 402,648 17.3084 1.2085e+03 20925709
Source Image for Colorization

two 512*512*3 147,331 227767 343.0890 22491916

three | 512*512*3 87,748 202292 616.8161 20848595

four 512*512*3 24510 19.9117 663.6117 25531142

Five 512*512*3 71,988 149487 | 2.0807e+03 | 20079511

Image 1 :- one.jpg Image 4:- four.jpg

Original Colour Image Compress Gray Image Original Colour Image Compress Gray Image

Source Image for Colorization Colorization on Gray Colorization on Gray
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Image 5:- five.jpg

Original Colour Image

Compress Gray Image

Source Image for Colorization Colorization on Gray

CONCLUSION

Problem of representation of digital images is addressed
by Image compression. Image compression is done by
removing some basic data redundancies such as coding
redundancy, inter pixel redundancy and visual
redundancy. Here an attempt has been used to study
image compression by using DCT and DWT. It is seen in
previous approaches while using DWT gives better
results when compared with DCT. While our proposed
algorithm works on advantages of both DCT and DWT.
The most better feature of using DWT and Inverse DWT
is that it will not only enable to compress an image but
also will help to maintain the quality of the image as it
was in its original form to a large extent, which was
hardly possible earlier in other image compression
techniques. After receiving the compress image using
Hybrid method gives better results, and after
colorization process quality of target image is also
maintain.
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