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Abstract
The aim of data compression is to reduce redundancy in stored 
or communicated data, thus increasing effective data density 
Data compression is useful in many fields, particularly useful in 
communications because it enables devices to transmit or store the 
same amount of data in fewer bits. Data compression has important 
application in the areas of file storage and distributed systems 
enables devices to transmit or store the same amount of data in 
fewer bits. Compression is useful because it helps reduce resources 
usage, such as data storage space or transmission capacity. This 
paper has proposed the two types of data compression methods 
using the techniques run- length encoding, burrows-wheeler, 
scalar quantization and vector quantization   and also the Data 
compression symmetry. Compression can be either lossy or 
lossless. Lossless compression reduces bits by identifying and 
eliminating statistical redundancy. Lossy compression reduces 
bits by identifying unnecessary information and removing it.
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I. Introduction 
Data compression is most common and indispensable method in the 
digital world where transmission bandwidth is limited and wants to 
quick transmitting data in a network. So we are bound to compress 
data. Compression is helpful because it helps reducing the data 
length, such as hard disk space or transmission bandwidth. . Data 
compression has important application in the areas of file storage 
and distributed systems. Compression is useful because it helps 
reduce resources usage, such as data storage space or transmission 
capacity. Because compressed data must be decompressed to use, 
this extra processing imposes computational or other costs through 
decompression. File compression is to perform some algorithm 
on the file that reduces it in size but the reverse of the algorithm 
will return it to its original form. In data files, the compression 
and decompression must be lossless which means that the data 
must be returned to its exact form. Data compression may be 
viewed as a branch of information theory in which the primary 
objective is to minimize the amount of data to be transmitted. 
Data compression is most common and indispensable method in 
the digital world where transmission bandwidth is limited and 
wants to quick transmitting data in a network.

II. Review Literature
A review of literature is essential to familiarize with the work 
that has been done in that area eliminates the possibility of 
unnecessary duplication of efforts and helps improvising valuable 
information on research techniques. Mahmud, Salauddin (March 
2012) proposed compression technique can be useful to send a lot 
of data in wire and wireless network. The decoder decode to the 
original data.  Debra A.Lelewer (1994)      principally devoted to 
the study of coding, where a probability distribution (model) is 
assumed and particular messages are represented as compactly 
as possible based on these probabilities.

III. Types Of Compression
Compression can be divided into two categories, as Lossless and 
Lossy compression. In lossless 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 
image quality degradation in each compression or decompression 
step. In general, lossy techniques provide for greater compression 
ratios than lossless techniques.

A. Lossless Data Compression
Lossless data compression make use of data compression 
algorithms that allows the exact original data to be reconstructed 
from the compressed data. This can be contrasted to lossy data 
compression, which does not allow the exact original data to be 
reconstructed from the compressed data. Lossless data compression 
is used in many applications. Lossless compression methods may 
be categorized according to the type of data they are designed to 
compress. Some main types of targets for compression algorithms 
are text, executables, images, and sound. Whilst, in principle, any 
general-purpose lossless compression algorithm (general-purpose 
means that they can handle all binary input) can be used on any type 
of data, many are unable to achieve significant compression on data 
that is not of the form that they are designed to deal with. Sound 
data, for instance, cannot be compressed well with conventional 
text compression algorithms. Lossless compression is possible 
because most real-world data has statistical redundancy. Lossless 
algorithms mean we can return the original signal.
Most lossless compression programs use two different kinds of 
algorithms: one which generates a statistical model for the input 
data, and another which maps the input data to bit strings using this 
model in such a way that “probable” (e.g. frequently encountered) 
data will produce shorter output than “improbable” data. 

1. Run-Length Encoding
Run-Length Encoding (RLE) is a very simple form of data 
compression in which runs of data (that is, sequences in which 
the same data value occurs in many consecutive data elements) are 
stored as a single data value and count, rather than as the original 
run. This is most useful on data that contains many such runs: for 
example, simple graphic images such as icons and line drawings.  
For example, consider a screen containing plain black text on 
a solid white background. There will be many long runs of 
white pixels in the blank space, and many short runs of black 
pixels within the text. Let us take a hypothetical single scan line, 
with B representing a black pixel and W representing white:  
WWWWWWWWWWWWBWWWWWWWWWWWW 
BBBWWWWWWWWWWWWWWWWWWWWWWWWB
If we apply a simple run-length code to the above hypothetical 
scan line, we get the following: 
12WB12W3B24WB 
Interpret this as twelve W’s, one B, twelve W’s, three B’s, etc.  
The run-length code represents the original 53 characters in only 
13. Of course, the actual format used for the storage of images 
is generally binary rather than ASCII characters like this, but 
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the principle remains the same. Even binary data files can be 
compressed with this method; file format specifications often 
dictate repeated bytes in files as padding space. However, newer 
compression methods such as deflation often use LZ77-based 
algorithms, a generalization

2. Burrows-Wheeler Transform
The Burrows-Wheeler transform (BWT, also called block-sorting 
compression), is an algorithm used in data compression techniques 
such as bzip2. It was invented by Michael Burrows and David 
Wheeler. When a character string is transformed by the BWT, none 
of its characters change value. The transformation rearranges the 
order of the characters. If the original string had several substrings 
that occurred often, then the transformed string will have several 
places where a single character is repeated multiple times in a row. 
This is useful for compression, since it tends to be easy to compress 
a string that has runs of repeated characters by techniques such as 
move-to-front transform and run-length encoding.

B. Lossy Data Compression
A lossy data compression method is one where compressing data 
and then decompressing it retrieves data that may well be different 
from the original, but is “close enough” to be useful in some 
way. Lossy data compression is used frequently on the Internet 
and especially in streaming media and telephony applications. 
These methods are typically referred to as codecs in this context. 
Most lossy data compression formats suffer from generation loss: 
repeatedly compressing and decompressing the file will cause it to 
progressively lose quality. . All lossless compression is based on 
the idea of breaking a file into a “smaller” form for transmission 
or storage and then putting it back together on the other end so it 
can be used again. The procedure aims to minimize the amount 
of data that needs to be held, handled, and/or transmitted by a 
computer.

1. Goal of Lossy Compression
The goal in lossy compression is to reduce the file size further than 
is possible with lossless compression but to keep the appearance 
of the image as intact as possible while making the simplifications. 
There is an almost continuous trade off that can be made between 
the apparent resolution of the image and the reduction in file 
size.

2. Scalar Quantization
A simple way to implement lossy compression is to take the set of 
possible messages S and reduce it to a smaller set S0 by mapping 
each element of S to an element in S0. For example we could 
take and lowercase characters are distinguished and replace all 
the uppercase ones with lowercase ones. This general technique 
is called quantization. Since the mapping used in quantization is 
many-to one, it is irreversible and therefore lossy. In the case that 
the set S comes from a total order and the total order is broken 
up into regions that map onto the elements of S0, the mapping is 
called scalar quantization. 

3. Vector Quantization
Scalar quoin allows one to seantizatparately map each color of 
a color image into a smaller set of output values. In practice, 
however, it can be much more effective to map regions of 3-d 
color space coder that is used on the output. This is because the 
mapping will tend to more evenly spread the possibilities in S0.

III. Data Compression Symmetry
Symmetry and asymmetry, in the context of data compression, 
refer to the time relation between compression and decompression 
for a given compression algorithm.
If an algorithm takes the same time to compress a data archive as 
it does to decompress it, it is considered symmetrical. Note that 
compression and decompression, even for a symmetric algorithm, 
may not be perfectly symmetric in practice, depending on the 
devices the data is being copied to and from, and other factors 
such as latency and the fragmentation on the device.

IV. Applications
One very simple means of compression is run-length encoding, 
wherein large runs of consecutive identical data values are replaced 
by a simple code with the data value and length of the run. This is 
an example of lossless data compression. It is often used to better 
use disk space on office computers, or better use the connection 
bandwidth in a computer network. For symbolic data such as 
spreadsheets, text, executable programs, etc., losslessness is 
essential because changing even a single bit cannot be tolerated 
(except in some limited cases). 

V. Compression Factor

A. Compression Ratio 
To calculate the efficiency we have to measure the compression 
ratio. The compression rate is theoretically 50%. This is strength 
of this proposed compression technique:
% compression ratio =     (compressed data/Uncompressed data) 
*100
                                   = ((10/20)*100 %) =50%

So the compression rate is 50% 
So it will be a great compression method.

B. Compression Factor 
Compression factor is the inverse term of compression ratio. The 
value of compression factor is greater than 1 mean compression 
and value is less than 1 mean imply expansion. 
Compression can be defined as 
Compression factor = size of input bit/ Size of output 
                                         =     20/10=2

VI. Conclusion 
Data compression is most consideration thing of the recent world. 
We have to send a huge amount of data in a limited bandwidth. 
That is why data has to compress. Compression levels of 50% or 
better should be expected. Trying to compress binary data files 
is a little more risky. This proposed compression technique can 
be useful to send a lot of data in wire and wireless network. This 
is useful for compression, since it tends to be easy to compress 
a string that has runs of repeated characters by techniques such 
as move-to-front transform and run-length encoding. . In a data 
storage application, although the degree of compression is the 
primary concern, it is nonetheless necessary that the algorithm 
be efficient in order for data compression. 
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