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Abstract: 

 An image compression schemes that permits more effectiveness not only for the compression of image but also for the access into the 

code streams. The main stream supports a number of mechanisms for locating and extract ing regions of the compressed image level 

for the purpose of re-generation, storage, display, or editing. In order to decrease the storage space of images and communication of 

informat ion with limited bandwidth availability, Image compression exp lains a specific ro le by diminishing the size of image and to 

make use of the bandwidth in reasonable and valuable manner without mortifying the quality of image. This access permits storage 

space and retrieval of encoded image data appropriate for a given applicat ion, without decompression. In this recent mult imedia 

scenario, the significant motivations are the optimized use of storage area and bandwidth also. In this paper we exp lore the review of 

different compression of images with their pros and cons. The overall compression process supports to reach a acceptable level for 

image transmission in limited bandwidth over a telecommunication medicine application . We analyzed the performance of image 

compression technique using metrics Colorization Level (CL), Compression Ratio (CR), Peak Signal to Noise Rat io (PSNR), Visua l 

Signal to Noise Rat io (VSNR), Mult i-Scale Structural Similarity Index (MSSIM) and Noise Quality Measure (NQM).  

 

Index words: Colorizat ion Level (CL), Compression Ratio (CR), Peak Signal to Noise Ratio (PSNR), Visual Signal to Noise Ratio  

(VSNR), Mult i-Scale Structural SIMilarity Index (MSSIM) and Noise Quality Measure (NQM).  

 

I. INTRODUCTION: 

 

Advances over the past decade in many aspects of digital 

technology - especially devices for image acquisition, data 

storage, and bitmapped printing and display - have brought about 

many applications of digital imaging. However, these 

applications tend to be specialized due to their relatively high 

cost. With the possible exception of facsimile, dig ital images are 

not commonplace in  general-purpose computing systems the 

way text and geometric graphics are the majority of modern 

business and consumer usage of photographs and other types of 

images take place through more traditional analog means. 

Modern image compression technology offers a possible 

solution.  State-of-the-art techniques can compress typical 

images from 1/10 to 1/50 their uncompressed size without 

visibly affecting image quality. But compression technology 

alone is not sufficient. For digital image applications involving 

storage or transmission to become widespread in today’s 

marketplace, a standard image compression method is needed to 

enable interoperability of equipment from d ifferent 

manufacturers. 

 

1.1 Fundamental Concepts: 

 

The main purpose of image compression is to reduce the 

redundancy and irrelevancy present in the image, so that it can 

be stored and transferred efficiently. Compression refers to 

reducing the quantity of data used to represent a file, image or 

video content without excessively reducing the quality of the 

original data. Image compression is the application of data 

compression on digital images. Hence, the required storage size 

will be reduced, consequently maximum images can be stored 

and it can transferred in faster way  to save the time, transmission 

bandwidth. For this purpose many compression techniques i.e. 

scalar/vector quantization, differential encoding, predictive 

image coding, transform coding have been introduced. Among 

all these, transform coding is most efficient especially at low b it 

rate. Depending on the compression techniques the image can be 

reconstructed with and without perceptual loss. In loss less 

compression, the reconstructed image after compression is 

numerically identical to the original image. In lossy compression 

scheme, the reconstructed image contains degradation relative to 

the original. Lossy technique causes image quality degradation 

in each compression or decompression step. In general, lossy 

techniques provide for greater compression ratios than lossless 

techniques i.e. Lossless compression gives good quality of 

compressed images, but yields only less compression whereas 

the lossy compression techniques lead to loss of data with higher 

compression ratio. Image compression is a process of reducing 

the amount of data required to represent a given quantity of 

informat ion. Note that data and informat ion are not the same; 

data are the means by which informat ion is conveyed. Since 

various amounts of data can be used to represent the same 

amount of in formation, representations that irrelevant or 

repeated information are said to contain redundant data.  

 

1. Coding redundancy: Pixel Intensities represented by 8 bits 

contain more data than needed;  

2. Spatial and temporal redundancy: Each pixel is similar to 

or dependent on (correlated) neighboring pixels. In video, pixels 

are correlated temporally. Therefore, informat ion is replicated. 
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3. Irrelevant information: Most 2D intensity arrays contain 

informat ion that is ignored by the human visual system and/or 

extraneous to the intended use of image. It is redundant in the 

sense that it is not used. 

 

1.2 General Model of Image Compression: 

 

The general model of image compression is as follows  

 

 
Figure 1: General Model of Image Compression. 

 

The encoder performs compression, the decoder performs 

decompression. Both operations can be done in software (web  

Browsers, image viewers) or in a combination of hardware and 

firmware (DVD players, digital cameras). A codec is a device or 

program that is capable for both encoding and decoding. In 

video applications, the mapper uses previous (and future) frames 

to facilitate removal of temporal redundancy. The quantization 

reduces the accuracy of the mapper output according to the 

fidelity criterion. This operation is irreversible and targets to 

remove irrelevant informat ion from the image. The mapper 

transforms an image (or their sequence) into a usually invisible 

format designed to reduce spatial and temporal redundancy. 

Usually, this operation is reversible and may or may not reduce 

the amount of data needed to represent the image. Run-length 

coding is an example of mapping. When error-free compression 

is needed, this procedure must be omitted. The final stage of the 

encoding process, the symbol coder, generates a fixed- or 

variable-length code to represent the quantized output according 

to the code. Usually, to minimize coding redundancy, the 

shortest code words are assigned to the mos t frequently 

occurring quantized output values. This operation is reversible. 

These three operations lead to removal (decreasing) of all three 

redundancies from the input image. The decoder contains two 

components: symbol decoder and an inverse mapper performing 

the inverse operations of the encoder’s symbol coder and 

mapper. The inverse quantized block is not included since 

quantization is irreversible.  

 

II. IMAGE COMPRESSION TECHNIQUES  

 

As per review of image compression techniques, there are many techniques are listed below with reference detail, technology used, 

advantages and limitations.  

 

S.N. Author Detail 

with Publication 

Year 

Paper Title  Methodology Advantage  Limitations 

1. Chiyuan Zhang 

and Xiaofei He et 

al. [1], 2013 

Image Compression 

by Learn ing to 

Minimize the Total 

Error 

Total Error 

Minimization 

with Compensate 

Better Colorization level Low PSNR and Low 

VSNR 

2. Huanjing Yue, 

Xiaoyan Sun, 

Jingyu Yang, and 

Feng Wu et al. 

[2], 2013 

Cloud-Based Image 

Coding for Mobile 

Devices—Toward 

Thousands to One 

Compression 

Scale Invariant  

Feature Transform 

based 

Compression 

Low Compression Ratio High MSE 

3. Xin Zhan, Rong 

Zhang, Dong Yin, 

and Chengfu Huo 

et al. [3], 2013 

SAR Image 

Compression Using 

Multiscale 

Dict ionary Learning  

and Sparse 

Representation 

DCT sequential 

mode coding 

It will solve the myriad issues 

which must be addressed 

before digital images will be 

fully integrated within all the 

applications area. 

storage or transmission 

costs is high 

4. Taekyung Ryu, 

Ping Wang and 

Suk-Ho Lee et  al. 

[4], 2013 

Image Compression 

with Meanshift 

Based Inverse 

Colorization  

LOCO-I (LOw 

COmplexity 

LOssless 

COmpression for 

Images) 

Lower complexity level as 

compare than JPEG-LS 

Compression time is 

high as compare than 

JPEG-LS 

5. Mr. T. G. Shirsat 

and Dr. V. K. 

Bairagi et al. [5], 

2013 

Lossless medical 

image compression 

by IWT and 

predictive coding 

CALIC: A  

Context Based 

Adaptive Lossless 

Image Codec 

Low bit rate for compression More complex and does 

require more resources  
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6. Xingsong Hou, 

Jing Yang, 

Guifeng Jiang, 

and Xueming 

Qian et al. [6], 

2013  

Complex SAR 

Image Compression 

Based on 

Directional Lifting  

Wavelet Transform 

With High  

Clustering 

Capability  

Four-Channel 

Reversible Color 

Transforms 

High level of coding gain It has only four color 

CMYK (cyan, magenta, 

yellow, and black)  

7.  Gregory K. 

Wallace et al. [7], 

1991 

The JPEG Still 

Picture 

Compression 

Standard 

reversible de-

correlation 

method 

Interpolated temporal de-

correlation is generally better 

than extrapolated temporal de-

correlation for the medical 

image sequences 

Perform only on 

hierarchical way  

8. Zhan, Zhang, Yin, 

and Huo et al. [8], 

1991 

Reversible 

Interframe 

Compression of 

Medical Images: A 

Comparison of 

Decorrelation 

Methods 

MDL: Multiscale 

Dict ionary 

Learn ing 

This method is more powerfu l 

in capturing the important 

structural features and targets 

of SAR images. 

More execution time, 

because it has mult iple 

iteration. 

 

III. PERFORMANCE EVALUATION MEAS URES  

 

The basic performance evaluation measures are as follows  

 

(1) Colorization Level 

 

The colorization quality is evaluated on basis of chrominance 

and luminance channel. The colorization quality describes image 
gray level effect. We can calculate colorization level as  

 R = N / ((a * b) + x + y)   

Where, a= number of pixels in luminance channel 

b =bit depth 

N=number of pixels in chrominance channel of compressed 

image 

x = number of elements in Cb component  

y= number of elements in Cr component 

 

(2) Compression Ratio 

 

Compression ratio is defined as the ratio between the 

uncompressed size and compressed size.  Compression Ratio = 

Uncompressed Image Size / Compressed Image Size  

Thus a representation that compresses a 10MB file to 2MB has a 

compression ratio of 10/2 = 5, often notated as an explicit ratio, 

5:1 (read "five" to "one"), or as an implicit rat io, 5/1. Note that 

this formulat ion applies equally for compression, where the 

uncompressed size is that of the original; and for decompression, 

where the uncompressed size is that of the reproduction. 

 

(3) Peak Signal to Noise Ratio 

 

The PSNR block computes the peak signal-to-noise ratio, in 

decibels, between two images. This ratio is often used as a 

quality measurement between the original and a compressed 

image. The higher the PSNR, the better the quality of the 

compressed / reconstructed image. The MSE and the PSNR are 

the two performance metrics used to compare image 

compression quality. The MSE represents the cumulative 

squared error between the compressed and the original image, 

whereas PSNR represents a measure of the peak error. The lower 

the value of MSE, the lower the error in compressed image. To 

compute the PSNR, the block first calculates the mean-squared 

error using the following equation: 

 

To compute the PSNR, the block first calculates the mean-

squared error using the following equation: 

      

    
                     

   
 

                   Where, M and N are the number of rows and 

columns in the input images, respectively. Then the block 

computes the PSNR using the following equation: 

               

             
  

   
  

Where, R is the maximum fluctuation in the input image data 

type. For example, if the input image has a double-precision 

floating-point data type, then R is 1. If it has an 8-bit unsigned 

integer data type, R is 255, etc. 

 

(4) Multi Scale Structural Similarity Index 

 

The deceivability of image details depend the sampling density 

of the image signal, the distance from the image plane to the 

observer, and the perceptual capability of the observer’s visual 

system. Multi-scale method is a convenient way to incorporate 

image details at different resolutions.  

 

IV. FUTURE DIRECTIONS 

 

The various schemes analyze in this paper. In order to improve 

the quality metrics of the transformed image, a total error 

minimizat ion with compensate scheme is to be implemented in 

base paper. The performance of the compression scheme can be 

increased by using feature descriptor and singular value 

decomposition method. Another possibility for improving the 

performance would be to use feature-based and adaptive 

approaches. The performance for lossless compression 
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techniques can also be improved by performing different 

combinations of various transforms and coding techniques 

involving SVD and predictive coding that realize the most 

optimal combination that gives the feature descriptor. 

 

V. CONCLUS ION 

 

In this paper, we elaborate the distinguish kinds of image 

compression procedures. Most generalize technique for image 

compression is the TEM-C (Total Error Min imization with 

Compensate) approach. Image compression is one of the most in 

all, the foremost effective work in image processing atmosphere. 

During this research paper, we have got discuss varied 

programming algorithmic strategies and tabulated varied 

argument. We have notified that high image compression rate is 

most important concern in image processing environment. This 

paper presents a survey of image compression procedures in 

image processing environment. Main object ive of image 

compression procedure is to gain more performance in image 

processing atmosphere by optimal usage of storage capacity and 

other resources. This research would next focus on finding 

optimal approach for better performance of applications running 

in image compression for RGB image.  
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