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Abstract—Image compression plays very important role in image processing. For image compression various 
techniques are used that reduces losses. Compression methods DCT and DWT recently used for image compression 
which gives better compression ratio. This paper gives brief idea about basic techniques and method for reducing losses 
during compression. 
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I. INTRODUCTION 
 
Image compression is the presentation of Data compression on digital images. The impartial of image compression is to 
reduce redundancy of the image data in order to be able to store or communicate data in an efficient form. Image 
compression can be lossy or lossless. Lossless compression is occasionally preferred for artificial images such as technical 
drawings, icons or comics. This is because lossy compression methods, especially when used at low bit rates, introduce 
compression artifacts. Lossless compression methods may also be preferred for high value content, such as medical 
imagery or image scans made for archival purposes. Lossy methods are particularly suitable for ordinary images such as 
photos in applications where minor loss of faithfulness is acceptable to achieve a significant reduction in bit rate. The lossy 
compression that produces invisible differences can be called visually lossless. 
 

 
 

Fig. 1 Image Compression System 
 

II. COMPRESSION TECHNIQUES 
 
There is two type of image compression techniques. These techniques are described below: 
 
Lossless vs. Lossy compression 

 In lossless compression schemes, the reconstructed image, after compression, is numerically identical to the original image.  

 Lossless compression can only achieve a modest amount of compression.  

 An image reconstructed following lossy compression contains degradation relative to the original. Often this is because the 
compression scheme completely discardsredundant information. 

 Lossy schemes are capable of achieving much higher compression. Under normal viewing conditions. 
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Predictive vs. Transform coding 

 In predictive coding, information already sent or available is used to predict future values, and the difference is coded.  

 This is done in the image or spatial domain, it is relatively simple to implement and is readily adapted to local image 
characteristics. 

 Differential Pulse Code Modulation (DPCM) isone particular example of predictive coding. 

 Transform coding, on the other hand, first transforms the image from its spatial domain representation to a different type 
of representation using some well-known transform and then codes the transformed values. 

 This method provides greater data compressioncompared to predictive methods, although at the expense of greater 
computation. 
 

III. LOSSYLESS  COMPRESSION TECHNIQUE 
 
In lossless compression scheme reconstructed image is same to the input image. Lossless compression techniques 1st 
convert the images in to the image pixels. Then process is finished on every single pixel. the first step includes prediction 
of next image pixel worth from the neighborhood pixels. Within the second stage the difference between the expected 
value and therefore the actual intensity of subsequent pixel is coded using totally different encoding methods. 
 
There are area unit 4 kinds of methods i.e. used in lossy compression technique. These methods area unit described below: 
 

Method Description 
RLE 
(Run Length Encoding) 

1.RLE is the simplest image 
compression technique in which 
sequence of identical symbols are 
replaced bya pair containing the 
symbol and the length at whichthe 
number is repeated. 
2. It is widely 
acceptedcompression technique in 
the fax standard. 

Arithmetic Encoding Arithmetic encoding is based on 
following principle. 
1. The symbol alphabet should not 
infinite. 
2. All possible symbol sequence of 
give length should not infinite 

LZW Coding 1. It is dictionary based coding. 
2.In the static dictionary coding 
the dictionary is fixed during the 
encoding and decoding  
3. In dynamic dictionary coding 
the dictionary is updated when 
new word is introduced. 

Area coding 1. It is an enhanced version of the 
RLE.  
2.Area coding is highly effective 
and it can give better compression 
ratio but it has certain limitation 
that it can be applied to non linear 
transformation 
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IV. LOSSY COMPRESSION TECHNIQUE 

 
Lossy compression technique provides higher compression ratio compare to lossless compression. In this method, the 
compressed image is not same as the original image, there is some amount of information loss in the image. 
 

Method Description 
Transform Coding 1. Transform Coding algorithm usually 

starts by partitioning the original image 
into small blocks of smaller size.  
2. Then for each block related transform 
coefficients are obtained based on their 
transform. 
3.DCT, wavelet and Curvelet are the 
example of the transform coding. 

Block Truncation Coding 1. In this the image is divided into non 
overlapping blocks of pixels.  
2.Quantizer is used to find mean of the 
pixel values of the all the non-overlapping 
blocks. 
3.Thresholding is done sothat the image 
pixels above the threshold values areset to 
zero or one.  
4. Then for each segment in thebitmap 
the related reconstruction value is 
obtained. 

Sub –band Coding 1. The sub band coding split the 
frequency bands of a signal  
2.Sub band is coded by encoder and bit 
rate 
3. SBC is generally used in speech coding 
and image coding.  
4.Decoder the sub band signals are 
decoded and un sampled and passed 
through a synthesis filters. Then all the 
sub band coefficients are properly 
summed up to yield the compressed 
image. 

Vector quantization 1. Vector quantization technique is the 
extension of Scalar quantization in 
multiple dimensions.  
2.This technique develops a dictionary of 
fixed-size vectors 
3. A given image again partitioned into 
non-overlapping blocks called image 
vectors. 
4. For each image vector, the closest 
matching vector in the dictionary is 
determined 5.Its index in the dictionary is 
used as the encoding of the original image 
vector.  
6.Vector Quantization-based coding 
schemes are normally used in multimedia 
applications Because of its fast lookup 
capabilities at the decoder side, 
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V. METHODS OF COMPRESSION 

 
There are two methods for compression. 
 
1. Discrete Cosine Transform (DCT) 
2. Discrete Wavelet Transform (DWT) 
 
DCT: 
The discrete cosine transform (DCT) is a technique for changing a signal into elementary frequency elements. Like 
different transforms, the discrete cosine transform (DCT) tries to de correlate the image information. Oncedecorrelate 
every transform coefficient are often encoded independently without losing compression efficiency. 
 
DWT: 
The wavelet transform (WT) is a way to represent a signal in time-frequency type. Wavelet transform are based on small 
waves, known as wavelets, of varying frequency and limited period wavelet transform uses multiple resolutions wherever 
{different totally} frequencies are analyzed with different resolutions. This provides a more elaborate image of the signal 
being analyzed. A transform can be thought of as a remapping of a signal that provides additional information than the 
initial. The Fourier transform fits this definition quite well because the frequency International Journal of Signal Processing, 
Image Processing and Pattern Recognition Vol. 4, No. 3, September, 2011 66 information it provides often leads to new 
insights about the original signal. 
 

VI. CONCLUSION 
 
In this paper all basic compression techniques are mentioned here and conclude that all compression techniques that is 
useful in their related areas. Compression methods DCT and DWT recently used for compression which provides higher 
compression ratio. This paper gives brief idea about basic techniques and method for reducing losses during compression. 
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