
International Journal of Research and Innovation in Applied Science (IJRIAS) | Volume III, Issue IV, April 2018|ISSN 2454-6194 

www.rsisinternational.org Page 4 

 

A Study Image Compression Techniques for the 

Number of Applications 
Usha Thakur

1
, Sonal Rai

2
 

1
M. Tech. Scholar, CSE Dept., LNCTE, Bhopal (M.P.), India 

2
Assistant Professor, CSE Dept., LNCTE, Bhopal (M.P.), India

Abstract: - Digital images in their uncompressed form require an 

enormous amount of storage capacity. Such uncompressed data 

needs large transmission bandwidth for the transmission over 

the network. Image compression is minimizing the size in bytes 

of a graphics file without degrading the quality of image. In this 

paper we study on various image compression techniques for 

number of applications.  
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I. INTRODUCTION 

igital images are usually encoded by lossy compression 

methods due to their large memory or bandwidth 

requirements. The lossy compression methods achieve high 

compression ratio at the cost of image quality degradation. 

However, there are many cases where the loss of information 

or artifacts due to compression needs to be avoided, such as 

medical, prepress, scientific and artistic images [7]. Image 

compression aims to reduce the data size of images and to 

store or transmit these images efficiently. Therefore, it offers 

the promise of image/video transmission under limited 

bandwidth. The past few decades have witnessed an extensive 

body of literature on both lossless [2] and lossy image 

compression [9]. With the arrival of the internet and the 

multimedia age, the number of images available online has 

grown rapidly, and there is an increasing demand for better 

image compression techniques [3]. Typically, there is a lot of 

redundancy in the image data (e.g., the nearby pixels are 

usually correlated). With a sophisticated compression 

algorithm, we can greatly reduce the space required to store an 

image. The reversible compression of images requires 

processing steps, which are themselves invertible. This 

characteristic is achieved, in general, by using processing 

steps that map integer input samples to integer output values. 

This also concerns the color transformation, which aims at de-

correlating the color components red, green, and blue (RGB) 

[4].  Classical image compression algorithms (e.g., JPEG) 

transform the image from a spatial domain representation to a 

frequency domain representation and use a carefully designed 

encoding scheme to store the coefficients of the frequency 

domain. At the decoding stage, the frequency coefficients are 

recovered and transformed back into the spatial domain to get 

the normal image pixel data. The potential importance of 

learning methods for image compression is mainly in two 

aspects. First, the formulation of the image compression 

problem as a standard machine learning problem makes it 

possible to utilize techniques and incorporate new advances 

from the machine learning community. 

A standard normal for most pictures is that the neighboring 

pixels are related and along these lines hold repetitive data. 

The preeminent errand then is to discover less connected 

representation of the picture. Two rudimentary segments of 

pressure are excess and immateriality diminishment. Excess 

diminishment goes for expelling duplication from the flag 

source picture. Insignificance decrease discards parts of the 

flag that is not saw by the flag beneficiary, in particular the 

Human Visual System (HVS). 

A run of the mill lossy picture pressure framework is appeared 

in Figure. It comprises of three firmly associated parts 

specifically (a) Source Encoder, (b) Quantizer and (c) Entropy 

Encoder. Pressure is accomplished by applying a straight 

change with a specific end goal to de-correlate the picture 

information, quantizing the subsequent change coefficients 

and entropy coding the quantized qualities [4].     

Image compression techniques, especially lossy method are 

considered to be computationally more complex as they get 

more and more efficient. In this proposed work, an attempt 

has been made to propose an efficient and less complex image 

codec algorithm that would be suitable for the internet 

application and low bit rate image transmission purposes 

using hand held devices. Proposed algorithm is supposed to 

produce a good quality image for a given bit rate and will 

accomplish this task in an embedded fashion i.e. in such a way 

that all encoding of same image at lower bit rates are 

embedded in the beginning of the bit stream for the target bit 

rate. 

The rest of this paper is organized as follows in section II we 

discuss about the rich literature survey for the Image 

compression techniques. In section III we also describe the 

about image compression comparative study in a table no. 1. 

And finally in section IV we conclude the about our paper 

which is based on the whole literature survey journey also 

discuss the future scope. 

II. RELATED WORK 

In this section we discuss the about rich literature survey for 

the Image compression techniques based on the various 

research paper which are highly cited from various reputed 
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organization such as IEEE transactions, Elsevier, Springer and 

other international journal research papers. In the next section 

we also discuss the survey in the tabular format. 

[1] In this paper they present is a detailed analysis of various 

transforms like Discrete Cosine transform, Singular Value 

Decomposition, Discrete Hadamard transform, Slant 

transform, Discrete Haar transform which are applied to a set 

of considered biomedical images to achieve image 

compression. The operations on images are performed in 

transform domain where the DC coefficients are stored and 

truncation operation is performed by setting corresponding 

threshold to achieve desired PSNR to maintain the quality of 

reconstruction. In this paper, the biomedical images are 

subjected to all compression schemes mentioned by setting 

PSNR to 25dB and 30dB. 

[18] In this paper, we have introduced an innovative method 

for lossless compression of discrete-color and binary images. 

This method has a low complexity and it is easy to implement. 

The experimental simulation results on more than 150 images 

show that the proposed method enjoys a high compression 

ratio that in many cases was higher than 95%. This method 

has been successfully implemented on two major image 

categories:(i) images that consist of a predetermined number 

of discrete colors, such as digital maps, graphs, and GIS 

images; and (ii) binary images. 

[7] They have proposed a lossless color image compression 

method based on a hierarchical prediction scheme and 

context-adaptive arithmetic coding. For the compression of an 

RGB image, it is first transformed into YCuCv color space 

using an RCT. After the color transformation, the luminance 

channel Y is compressed by a conventional lossless image 

coder. Pixels in chrominance channels are predicted by the 

hierarchical decomposition and directional prediction. Finally, 

an appropriate context modeling of prediction residuals is 

introduced and arithmetic coding is applied. 

[10] They proved in this paper that, imprecise situations can 

be properly handled using fuzzy logic. This feature of fuzzy 

logic has been incorporated by introducing a novel data 

compression technique for gray images using fuzzy logic 

based fusion of available JPEG and JPEG2K Standards 

(FSHJPEG) to achieve higher compression ratio as compared 

to stand alone JPEG and JPEG2K standards. 

[9] Since the scope of this paper mainly concentrates on the 

sparse representation with learnt over-complete dictionary, it 

simply utilizes K-means method and Huffman coding as the 

scheme of quantization and entropy coding, for image 

compression. Other optimal quantization and entropy coding, 

for the proposed CCSR approach, is one of our future research 

directions. In addition, our CCSR approach can be further 

applied to video coding by considering the variational texture 

patches among the neighboring image frames. 

[11] In their proposed technique, the color images were 

compressed effectively using DCT.  Generally, the DCT 

based compression technique produce some blocking artifacts. 

Here, the artifacts were removed by utilizing the fractal image 

compression method.  Also, the self similarities between the 

analogous blocks were found by using the Euclidean distance 

measure. So, this eliminates the continual compression of 

analogous blocks. From the implementation results, we have 

proved that the proposed system was efficient in compressing 

the images.  

[5] In this study the performance of three most widely used 

techniques namely DCT, DWT and Hybrid DCT-DWT are 

discussed for image compression and their performance is 

evaluated in terms of Peak Signal to Noise Ratio (PSNR), 

Mean Square Error (MSE) and Compression Ratio (CR). The 

experimental results obtained from the study shows that the 

Hybrid DCT- DWT technique for image compression has in 

general a better performance than individual DCT or DWT. 

[13] In this paper offers a simple and lossless compression 

method for compression of medical images. Method is based 

on wavelet decomposition of the medical images followed by 

the correlation analysis of coefficients. The correlation 

analyses are the basis of prediction equation for each sub 

band. Predictor variable selection is performed through 

coefficient graphic method to avoid multi-collinearity 

problem and to achieve high prediction accuracy and 

compression rate. The method is applied on MRI and CT 

images.  

III. COMPARATIVE STUDY ANALYSIS 

 
 

Ref 

No. 

 

 

Title 

 

Author Name 

 

Publication 

 

Year 

 

Proposed work 

 
[1] 

 

 

Comparison Analysis Of A 

Biomedical Image For 

Compression Using Various 
Transform Coding 

Techniques 

Shruthi K N, 

Shashank B M, 
Y.SaiKrishna 

Saketh, Dr. 

Prasantha .H.S and 
Dr. S.Sandya 

 

IEEE 

 

2016 

The theme work presented in this paper is a detailed analysis of 

various transforms like Discrete Cosine transform, Singular Value 
Decomposition, Discrete Hadamard transform, Slant transform, 

Discrete Haar transform which are applied to a set of considered 

biomedical images to achieve image compression. The operations 
on images are performed in transform domain where the DC 

coefficients are stored and truncation operation is performed by 

setting corresponding threshold to achieve desired PSNR to 
maintain the quality of reconstruction. 

 

 

Image Compression 

Techniques by using Wavelet 

V. V. Sunil Kumar 

and M. Indra Sena 
IJEA 2012 

This paper is concerned with a certain type of compression 

techniques by using wavelet transforms. Wavelets are used to 
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[2] Transform Reddy characterize a complex pattern as a series of simple patterns and 

coefficients that, when multiplied and summed, reproduce the 

original pattern.  The data compression schemes can be divided into 
lossless and lossy compression. Lossy compression generally 

provides much higher compression than lossless compression. 

Wavelets are a class of functions used to localize a given signal in 
both space and scaling domains. 

[18] 
 

 

An Innovative Lossless 
Compression Method for 

Discrete-Color Images 

Saif Alzahir,  Arber 

Borici 
IEEE 2015 

In this paper, they present an innovative method for lossless 

compression of discrete-color images, such as map images, 

graphics, GIS, as well as binary images. This method comprises 
two main components. The first is a fixed-size codebook 

encompassing 8 × 8 bit blocks of two-tone data along with their 

corresponding Huffman codes and their relative probabilities of 
occurrence. The probabilities were obtained from a very large set of 

discrete color images which are also used for arithmetic coding. 

The second component is the row-column reduction coding, which 
will encode those blocks that are not in the codebook. 

 

 

[7] 

Hierarchical Prediction and 

Context Adaptive Coding for 
Lossless Color Image 

Compression 

Seyun Kim, Nam Ik 
Cho 

IEEE 2014 

This paper presents a new lossless color image compression 

algorithm, based on the hierarchical prediction and context-
adaptive arithmetic coding. For the lossless compression of an RGB 

image, it is first decorrelated by a reversible color transform and 

then Y component is encoded by a conventional lossless grayscale 
image compression method. For encoding the chrominance images, 

they develop a hierarchical scheme that enables the use of upper, 

left, and lower pixels for the pixel prediction, whereas the 
conventional raster scan prediction methods use upper and left 

pixels. 

 
[8] 

 

 
 

Lossless Compression of 

Color Filter Array Images by 
Hierarchical Prediction and 

Context Modeling 

Seyun Kim, Nam Ik 
Cho 

IEEE 2014 

This paper presents an encoder for the lossless compression of 
color filter array (CFA) data, which consists of a hierarchical 

predictor and context-adaptive arithmetic encoder. In hierarchical 

prediction, the subsampled images are encoded in order; each of the 
subimages contains only one color component (red, green, or blue) 

in the case of a Bayer CFA image. By subsampling, the green 

pixels are separated into two sets, one of which is encoded by a 
conventional grayscale encoder, and then is used to predict the 

green pixels in the other set. Both the sets of greens are then used to 

predict the reds, and the green and red pixels are used to predict the 
blues. 

 

 

[10] 

Design And Implementation 

of a Highly Efficient Gray 

Image Compression Codec 

Using Fuzzy Based Soft 
Hybrid Jpeg Standard 

Vikrant Singh 

Thakur, Kavita 

Thakur 

IEEE 2014 

They proved in this paper that, imprecise situations can be properly 

handled using fuzzy logic. This feature of fuzzy logic has been 

incorporated by introducing a novel data compression technique for 
gray images using fuzzy logic based fusion of available JPEG and 

JPEG2K Standards (FSHJPEG) to achieve higher compression ratio 

as compared to stand alone JPEG and JPEG2K standards. 

 

[9] 
 

 

Compressibility Constrained 

Sparse Representation With 
Learnt Dictionary for Low 

Bit-Rate Image Compression 

Mai Xu, Shengxi 

Li, Jianhua Lu, 

Wenwu Zhu 

IEEE 2014 

This paper proposes a compressibility constrained sparse 

representation (CCSR) approach to low bit-rate image compression 

using a learnt over-complete dictionary of texture patches. 
Conventional sparse representation approaches for image 

compression are based on matching pursuit (MP) algorithms. 

Actually, the weakness of these approaches is that they are not 
stable in terms of sparsity of the estimated coefficients, thereby 

resulting in the inferior performance in low bit-rate image 

compression. 

 
 

[11] 

 

A Hybrid Image Compression 

Scheme using  DCT and 
Fractal Image Compression 

Chandan Singh 

Rawat and Sukadev 
Meher 

IRJIT 2013 

In their proposed technique, the color images were compressed 

effectively using DCT.  Generally, the DCT based compression 

technique produce some blocking artifacts. Here, the artifacts were 
removed by utilizing the fractal image compression method.  Also, 

the self similarities between the analogous blocks were found by 

using the Euclidean distance measure. So, this eliminates the 
continual compression of analogous blocks. From the 

implementation results, 

[5] 
A Comparative Study Of 
Image Compression 

Algorithms 

Kiran Bindu, Anita 
Ganpati and Aman 

Kumar Sharma 

IJRCS 2012 

In this study the performance of three most widely used techniques 

namely DCT, DWT and Hybrid DCT-DWT are discussed for 
image compression and their performance is evaluated in terms of 

Peak Signal to Noise Ratio (PSNR), Mean Square Error (MSE) and 

Compression Ratio (CR). The experimental results obtained from 
the study shows that the Hybrid DCT- DWT technique for image 

compression has in general a better performance than individual 

DCT or DWT. 

[13] Medical Image Compression S.M.Ramesh, IJCSIS 2010 In this paper offers a simple and lossless compression method for 
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using Wavelet Decomposition 

for Prediction Method 

A.Shanmugam compression of medical images. Method is based on wavelet 

decomposition of the medical images followed by the correlation 

analysis of coefficients. The correlation analyses are the basis of 
prediction equation for each sub band. Predictor variable selection 

is performed through coefficient graphic method to avoid multi-

collinearity problem and to achieve high prediction accuracy and 
compression rate. 

  
Table 1: Shows the comparative study of Image compression Techniques to improve Quality of Retrieve Image, less storage area and improve the performance for 

application. 

IV. CONCLUSION 

The efficient compression of color images requires a step that 

takes the dependencies between the color components into 

account. Most popularly used signal processing method in 

image processing and pattern recognition is Wavelet 

transforms. Several wavelet transforms are used popularly 

nowadays such as Discrete Wavelet Transforms (DWT), Haar 

wavelet and Daubechies wavelets. In this paper we study 

about the various image compression techniques for the bio 

medical and other application. 
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