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= ABSTRACT - With the advancement of technology, the throughput during data transfer, becomes major concern for all. In
most of the system, data transfer ability is fixed so for improvement in throughput, the various compression strategies came into
light. These all techniques help to increase data rate by using fixed ability. At the same time compression techniques helps to

accommodate purely binary data in every system.

This paper delineates the conceptual and practical approach of compression strategies. Moreover, it also scrutinizes the future

prospect of research work in the field of compression.
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1. INTRODUCTION

Compression is a process of taking input and transfer that into
such a form that utilize less space and bandwidth during
transmission. Actually, data compression is a way of bit rate
reduction. Various methodologies come into light for this
purpose. Inputs for these techniques may be in any form i.e.,
text, image, video and audio. The only thing which keeps into
mind is that the method of compression is decided on the type
of input and the amount of compression ratio [1,2].

According to the information transmission, compression
classified into four categories as shown in figure 1.

Compression technigues
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Figure 1: Classification of Compression methods on the basis of
input

Figure 1 indicates that input bifurcate compression strategies as
data compression, image compression, video compression and
audio compression.

Again, compression techniques classification according to the
compression ratio is bit preserving compression and lossy
compression.

= 2. COMPRESSION ALGORITHM
THEORY
2.1 Bit preserving compression and Lossy

compression
Bit preserving compression techniques are fully consistent and
are chiefly captive to data operations.

In these condensation strategies the data is compressed and can
be reconstituted (uncompressed) without loss of detail or
information. Decompression  result is always exact
reconstruction of input. Other terms that reference bit-
preserving compression is lossless or reversible and non-
destructive compression.

Lossy compression techniques may be bit preserving or may not
be fully reproducible and are principally bounded to operations
on images, video and audio. In this method, the result of
condensation may not yield exact duplication of the original
input, the differences between the original and reconstructed
data may be so minor as to be difficult to visually perceive or
hear. Since the compression ratio obtainable by the use of lossy
compression can significantly exceed the compression ratio
obtainable from lossless compression, the primary trade-offs
concerns our need for reproducibility versus our requirements
for storage and transmission. The aim of this technique is to
achieve the best fidelity for a given bit rate or minimizing the
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bit rate or minimizing the bit rate to achieve a given fidelity
measure [3,4].

2.2 Compression methods on the basis of input

Data Compression: Data compression is the fundamental
expression of information theory because it is related with
redundancy. Data compression algorithms taking a stream of
symbols as input and then convert that into coded form by
applying information theory methods. Data compression
transform data files into compact film by viewing the storage
efficiency and transmission. Data compression calculation
includes compression ratio, redundancy, efficiency figure of
merit etc. Data compression may be lossless or lossy.

Image Compression: Image compression is a technique to
reduce pixel count without affecting image quality of original
image. Image compression includes image processing, image
analysis and image understanding.

Video Compression: Video compression system gives very
significant performance advantages for visual communications
at both low and high transmission bandwidths.

Audio Compression: A speech signal is usually represented in
digital format, which is a sequence of binary bits. For storage
and transmission applications, it is desirable to compress a
signal by representing it with as few bits as possible, while
maintaining its perceptual quality.

3. PROBLEM FORMULATION

In this paper, comparative analysis of data compression
techniques will be done by using MATLAB.

First, we want to transmit a message “GOOD MORNING” by
using Huffman coding. Then apply Shannon code on the same
message.

After the application of above defined methods, comparative
analysis will be done on the basis of results obtained then apply
Arithmetic coding and check the accuracy level.

i Table 1: Sample input with probabilities of occurrence

GOOD MORNING

Symbol Probabilities
G 0.181818182

6] 0.272727273

D 0.090909091

R 0.090909091

N 0.181818182

| 0.090909091

M 0.090909091

Total Probability 1

4, RESULTS AND DISCUSSION

In this paper, For the Huffman coding implementation first step
is to define the length of symbols i.e., the number of symbols.
Then use ‘rand’ command which automatically select
probability range and also take care to maintain maximum

International Journal of
Computer Science Research (IJCSR)

Research Article | Volume 2, Issue 3 | Pages 69-71 | ISSN XXXX-XXXX

probability equal to zero. After that arrange all symbols in
descending order, then add two least probabilities and generate
a child node. Again check that all symbols should be in
descending order. This step repeats till we get only two symbols
at lat. For arranging all symbols in descending order after the
addition of least probabilities in every step, ‘sort(descend)’
command is used.
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Figure 2: Result of Huffman data compression code

As we get two symbols, the further process is to assign 0 to high
probability symbol and 1 to least probability symbol.
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Figure 3: Result of Shannon-Fano data compression Coding

In Shannon-fano algorithm, the one step of arranging all
symbols in descending order is same as Huffman’s. Then
Recursively divide into two parts in such a way that difference
between these two pats is minimum as possible. This process
repeats till we get one the upper part of the list is assigned the
binary digit 0, and the lower part is assigned the digit 1. This
means that the codes for the symbols in the first part will all
start with 0, and the codes in the second part will all start with
1.

Above two figures of data compression techniques analysed
that the Huffman code provides more optimal results as
compared to Shannon-fano code. As for the same probabilities
we require less number of bits in Huffman as compared to
Shannon.
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Figure 4: Result of Arithmetic data compression Coding

As the above figure depicted that its procedure and calculation
is much simpler as well as we can directly calculate the
probabilities of occurrence. The prior knowledge of symbol
probabilities is not required.

5. CONCLUSION

In the nutshell, Arithmetic coding analysis is much easier, as in
this technique, prior information about the probability of
occurrence is not required. Above mentioned techniques helps
in - minimizing bandwidth requirements during the data
transmission. In data transmission, lossless compression is
much prefer, since if any part of data is missing then it’s tough
for the receiver to interpret exact data.

By using various optimization techniques, efficiency of these
all methods can be further improved.
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