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Abstract— In this paper basic of image compression and 

various image compression techniques are explained. It also 

highlights the advantages of various image compression 

techniques. In this paper two image compression techniques: 

lossy compression and lossless compression are highlighted. 

Image compression is the process to reduce the amount of 

data that is required to store a digital image. An image can 

be compressed in various ways depending upon the 

application of image. In this paper, we present a 

comprehensive survey on various digital image compression 

techniques. 
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I. INTRODUCTION 

Image compression is a process of efficiently coding digital 

image, to decrease the total bits required in describing the 

original image. Its purpose is to reduce the storage space 

required and transmission cost while maintaining acceptable 

image quality. Compression is useful because it helps to 

reduce the consumption of expensive resources, such as hard 

disk space or transmission bandwidth (computing).  On  the  

downside,  compressed  data  must  be decompressed,  and  

this  extra  processing  may  be  detrimental  to  some  

applications.  For instance, a compression scheme for image 

may require expensive hardware for the image to be  

decompressed  fast  enough  to  be  viewed  as  its  being  

decompressed  (the  option  of decompressing the image in 

full before watching it may be inconvenient, and requires 

storage space  for  the  decompressed  image). The design of 

data compression schemes therefore involves trade-offs 

among various factors, including the degree of compression, 

the amount of  distortion  introduced  (if  using  a  lossy  

compression  scheme),  and  the  computational resources  

required  to  compress  and  uncompress  the  data  [1][2].  

Data compression is the process of converting data files into 

smaller ones for efficiency of storage and transmission. 

Each compression algorithm has its corresponding 

decompression algorithm that, given the compressed file, 

should reproduce the original one. Image compression 

schemes come under two categories: lossless and lossy 

compression. Lossless compression uses coding techniques 

to compress the data while retaining all information content. 

Lossy image compression, as its name implies, results in  

the  loss  of  some  information  content  while  the  file  size  

reduction  can  be  much  more significant than lossless 

compression. The paper is organised into following sections: 

 General principle of digital image compression. 

 Types of image compression. 

 Parameters of image compression. 

 Various techniques that has been used till now for 

digital image compression. 

 Conclusion.  

II. PRINCIPLE OF IMAGE COMPRESSION 

There  are  2  types  of  image  compression:  lossless 

compression (reversible) and lossy compression 

(irreversible)  Run-length  encoded  (RLE)  and  the  JPEG 

lossless compression  algorithms  are  examples  of  lossless 

compression [2][3]. In lossy compression, data are discarded 

during compression and cannot be recovered. Lossy 

compression achieves much greater compression than 

lossless technique. Wavelet and higher-level JPEG are 

examples of lossy compression. JPEG 2000 is a progressive 

lossless-to-lossy compression algorithm.  JPEG handles only 

still images, but there is a related standard called MPEG for 

motion pictures. There are 3 basic steps: 

1) Transformation:  The  discrete  wavelet  transform  cuts  

the  image  into  blocks  of  64 pixels (8 × 8) and 

processes each block independently, shifting and 

simplifying the colors so that there is less information 

to encode. 

2) Quantization:  The  values  in  each  block  are  then  

divided  by  a  quantization coefficient. This is the 

compression step where information loss occurs. Pixels 

are changed only in relation to the other pixels within 

their block. 

3) Encoding: The reduced coefficients are then encoded, 

usually with Huffman coding (entropy  encoding  that 

finds  the  optimal  system  of  encoding  based  on  the 

relative frequency of each character).With high ratio 

compression. 

 
Fig. 1: Basic Steps of Image Compression 

Every image consist redundant data. Redundancy 

measure the repetition of data in the image. Either it may be 

repeating pixel across the image or pattern, which is 

replicated more frequently in the image. In Image 

compression one or more of these redundancies are reduced 

or eliminated. In image compression, mainly three types of 

data redundancies can be identified and exploited. 

Compression is accomplished by the removal of one or more 

of the three basic data redundancies [4] 

 Inter Pixel Redundancy 

 Coding Redundancy 

 Psycho Visual Redundancy 

III. TYPES OF IMAGE COMPRESSION 

The image compression techniques are broadly classified 

into two categories depending whether or not an exact 

replica of the original image could be reconstructed using 

the compressed image. These are: Lossy Compression and 

Lossless Compression techniques. Lossy compression can 
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achieve a high compression ratio, 50:1 or higher, since it 

allows some acceptable degradation. Yet it cannot 

completely recover the original data. On the other hand, 

lossless compression can completely recover the original 

data but this reduces the compression ratio to around 2:1. In 

medical applications, lossless compression on has been a 

requirement because it facilitates accurate diagnosis due to 

no degradation on the original image. Furthermore, there 

exist several legal and regulatory issues that favour lossless 

compression in medical application. 

A. Lossy Image Compression 

Lossy schemes provide much higher compression ratios than 

lossless schemes. Lossy schemes are widely used since the 

quality of the reconstructed images is adequate for most 

applications .By this scheme, the decompressed image is not 

identical to the original image, but reasonably close to it. 

 
Fig. 2: Lossy Image Compression Model 

As shown above the outline of lossy compression 

techniques. In this prediction – transformation – 

decomposition process is completely reversible .The 

quantization process results in loss of information. 

Quantization is a many-to-one mapping that replaces a set of 

values with only one representative value. Scalar and vector 

quantization are two basic types of quantization. The 

entropy coding after the quantization step, however, is 

lossless. The decoding is a reverse process. Firstly, entropy 

decoding is applied to compressed data to get the quantized 

data. Secondly, dequantization is applied to it and finally the 

inverse transformation to get the reconstructed image. Lossy 

compression techniques includes following schemes: 

 Transformation coding  

 Vector quantization  

 Fractal coding  

 Block Truncation Coding  

 Subband coding 

B. Lossless Image Compression 

The lossless method preserves the data accuracy by 

eliminating redundancies from data. However lossy 

compression techniques give priority to compression ratio 

rather than image quality. Obviously, one gets the degrade 

image quality with more compression ratio. There is a trade 

off between image quality and compression ratio. Lossless 

image compression method are recognized by the factor that 

how much compression can be achieved when no change in 

image quality. 

Lossless compressors (Fig.3) are usually two- step 

algorithms. The first step transforms the original image to 

some other format in which the inter-pixel redundancy is 

reduced. The second step uses an entropy encoder to remove 

the coding redundancy. The lossless decompressor is a 

perfect inverse process of the lossless compressor. Lossless 

compression techniques includes following schemes: 

1) Run Length Coding 

2) Lossless Predictive Coding 

3) Entropy Coding 

4) Multiresolution Coding 

5) Huffman Encoding 

 
Fig. 3: Lossless Image Compression Model 

IV. PARAMETERS OF IMAGE COMPRESSION 

For performance analysis of image compression techniques 

the different performance analysis parameters used in 

literature and some of them are as follow. These 

characteristics are defined to measure the fitness of a given 

compression algorithm for any application. Image having 

same PSNR value may have different perceptual quality. 

The quality of reconstructed images can be analysied in 

terms of objective measure and subjective measure. In 

objective evaluation, statistical properties are considered 

whereas, in subjective evaluation, viewers see and 

investigate image directly to determine the image quality. A 

better measurement of compression is the bit rate due to its 

independence of the data storage format. A bit rate measures 

the average number of bits used to represent each pixel of 

the image in a compressed form. Bit rates are measured in 

bpp, where a lower bit rate corresponds to a greater amount 

of compression. Performance measurement parameters are 

described in the following sub-sections. 

A. Compression Ratio 

It is the ratio of size of compressed image to the size of 

original image. In terms of percentage, compressed image is 

stored using CR % of the initial storage size. Lesser CR 

value means more image compression can be achieved [2]. 

The compression ratio achieved usually describe the picture 

quality. Normally, the higher the compression ratio, the 

poorer the quality of the reconstructed image. The trade off 

between compression ratio and picture quality is a main 

factor to consider when compression method is applied on 

images. Some compression schemes give compression ratios 

that are more dependent on the image content. This form of 

compression is called data dependency. With  an algorithm 

with more data dependency, a picture of a crowd at a game 

(which consists of a lot of detail) produce a very small 

compression ratio, however an image of a blue sky (which 

have only constant colors and intensities) may produce a 

very high compression ratio [5].  
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B. Bits Per Pixel 

A better measurement of compression is the bit rate due to 

its independence of the data storage format. A bit rate 

measures the average number of bits used to represent each 

pixel of the image in a compressed form. It is defined as the 

number of bits used to store one pixel of the image. For gray 

scale image BPP is 8 bits and for colour image BPP is 24 

bits. Lesser BPP means less number of bits used to store the 

one pixel of the image. 

C. Mean Square Error 

Mean square error also called average prediction error. It is 

calculated as the average of difference between the 

decompressed and original image. Higher value of MSE 

gives poor quality image. 
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Where I is original image, K is approximation of 

decompressed image and m, n are pixels of the image.  

A lower value of MSE means lesser error, and it 

has the reverse relation with PSNR. It measures the average 

of the square of error. It is the second moment of error and 

its lower value indicate better picture quality. 

D. Peak Signal to Noise Ratio  

It gives quality of image in decibels (db) and is expressed as 

       )         
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PSNR is a measure of the peak error. Many signals 

have very wide dynamic range, because of that reason 

PSNR is usually expressed in terms of the logarithmic 

decibel scale in (dB). MSE and PSNR are very useful 

parameter to compare the image compression quality. 

Higher PSNR value gives better quality of compressed or 

reconstructed image and lower MSE value means less error. 

[5]. 

Normally, a higher value of PSNR is good because 

it means that the ratio of signal to noise is higher [1]. Here, a 

signal represents original image and noise represents the 

error in reconstruction. PSNR decreases as the compression 

ratio increases for an image. Values for PSNR range 

between infinity to 0 for images that have no common 

points. 

V. CONCLUSION 

This paper presents various types of image compression 

techniques. There are basically two types of compression 

techniques. One is Lossless Compression and other is Lossy 

Compression Technique. Comparing the performance of 

compression technique is difficult unless identical data sets 

and performance measures are used. Some of these 

techniques are obtained good for certain applications like 

security technologies. Some techniques perform well for 

certain classes of data and poorly for others. PCA (Principal 

Component Analysis) also found its applications as image 

compression. PCA can be implemented in two forms i.e. 

either statistical approach or neural network approach. The 

PCA Neural Network provides new way of generating 

codebook based on statistical feature of PCA 

transformational coefficients. It leads to less storage of 

memory and reduction of calculation. 
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