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ABSTRACT
This paper presents the results of the implementation of three compression algorithms used on a
wired digital communication system, an analysis was performed for each algorithm to determine
the efficiency obtained for any one. This analysis will determine the type best suited to the needs
of the transmission channel for optimal communication lossless compression.
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INTRODUCTION
Data compression involves taking a web of
symbols and transform them into codes or
keys, to represent the signal in a smaller
space. In digital communications and
computer systems it is employed to reduce
the data volume. The space occupied by the
uncompressed encoded information is the
ratio of the sampling frequency and
resolution, the more bits are used the greater
the file size.
www.ijetsi.org

The resolution is imposed by the digital
system and cannot alter the number of bits
arbitrarily; therefore compression is used to
transmit the same amount of information
which occupy a high resolution in a smaller
number of bits, the compression is a special
case
of
encryption,
whose
main
characteristic is that the resulting code is
smaller than the original.
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Data compression means reducing the
number of characters transmitted likewise
the probability of transmission error is
reduced, increasing the system performance
[1].
METHODOLOGY IN THE DIGITAL
SIGNAL COMPRESSION
There are 2 types of algorithms which data
compression, lossy and lossless compression
are classified.
A lossy compression is based on eliminating
signal data to shrink, which is usually
reduced quality, bit rate (bit rate) may have
a constant or variable length [3].
After the compression, you cannot get the
original signal, although an approximation
whose resemblance to the original depends
on the type of compression. These
algorithms are
mainly applied
in
compressing images, videos and sounds [4].
Compression algorithms lossless data are
characterized by transformations use
information from mathematical methods
substitution by employing a dictionary or
through the use of statistics to obtain the
compressed
information,
in
such
compression is possible to recover the
original signal by the reverse process of
compression [5].

analysis of the data to be compressed, this
algorithm has a variable length, as the word
size for each value is based on the
probabilities thereof; for decompression
algorithm of this type is necessary for the
receiving system data dictionary containing
the same that the transmission system,
because without this you cannot retrieve the
information received [6].
The design of the dictionary for this
algorithm is based on the development of a
tree diagram, where a branch represents a
symbol and the probability of occurrence
[9].
The code for each message builds following
the path from the start point to the branch of
the tree representing the message.
Furthermore, if the decoder implements the
same tree used for compressing, decoding
will be only read and interpret the way bits
for encoding, as in the Fig. 1 [10].

Fig. 1 Tree diagram for Huffman coding

A. Huffman compression algorithm
The lossless compression algorithm
Huffman is characterized by the use of a
dictionary that is built from a statistical
www.ijetsi.org
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Coding is inversely proportional to the
probability of occurrence of the message,
the symbol most likely to be assigned a
shorter coding assigning less output alphabet
symbols.
It considers that is necessary to select two
nodes lower probability tree on each
iteration, where a third node containing the
summed probability symbols, relocating less
likely nodes in the bottom diagram is
obtained [11].
B. RLE compression algorithm
Compression Run Length Encoding (RLE)
analyzes the data to determine consecutive
repeated sequences of values and creates a
transmission frame containing a single value
more concurrent count the obtained data.
The first byte contains a number
representing the number of times the
character is repeated in the plot, the second
byte contains the character. In other cases
they are coded in a single byte: 1 bit (0 or 1)
and 7 bits to specify the number of
consecutive characters [7] [14].
C. Compression algorithm Shannon Fano
The Shannon - Fano coding has a prefix
code based on a set of symbols and their
probabilities ensuring the length of the
codeword to a bit of its theoretical ideal –
log P(x) [8].
This algorithm generates an estimate based
on the likelihood of each symbol contained
www.ijetsi.org

in the compressed data required, coding
each symbol with a binary variable length
code.
In the Shannon-Fano coding, the symbols
are sorted in descending order according to
the probabilities of occurrence in a frame,
then they regrouped into two subsets whose
total probabilities are so close to being equal
as possible [15].
The process of data analysis is described by
the following algorithm.













Frequencies of occurrence of
symbols is calculated in a data
frame.
The list of symbols is ordered by
frequency in descending order.
The data are grouped into 2 subsets,
ensuring that the probability of each
subset approaching 50% of total
probability.
The first subset is assigned the
binary digit 0 and the second subset
is assigned the binary digit 1.
This means that the code symbols in
the first half begin with 0 and all
codes in the second half start all 1.
Each of the subsets is subdivided
iteratively and bits (binary digits) are
appended to the codes until each
group consisting of a single symbol.
The
information
entropy
is
calculated as:

𝑋 =

𝐷𝑎𝑡𝑎 𝐿𝑒𝑛𝑔ℎ𝑡
𝐷𝑎𝑡𝑎 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦

(1)
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(2)

DEVELOPMENT
Based on the references consulted and based
on the most used for each compression type
architectures, each algorithm design
considering the specific requirements are
made for each of the algorithms.
Statistical analysis necessary to develop
dictionaries that were used in the Huffman
and Shannon - Fano algorithms, RLE were
made concerning an adaptation concerning
the original algorithm was performed.

This modification consisted of the
restructuring of the processing logic for the
use of a finite arrangement, since the
original algorithm requires a dynamic
infinite fix, this presents a problem when the
implementation because programmable
logic devices used in this work are
characterized by low memory and low
consumption of resources, it is for this
reason that the adaptation of this algorithm
was necessary.

Fig. 2. Flowchart proposed in the
implementation of Huffman compression
algorithm.
B) Run Length Encoding
The RLE compression algorithm was
developed using compression architecture
stability and use according to the literature
review, this architecture is broken down
more clearly in the following flowchart (Fig.
3).

A) Huffman compression
The Huffman compression algorithm was
developed using compression architecture
stability and use according to the references,
taking this as a basis a flowchart (Fig. 2) is
proposed based on this architecture.

www.ijetsi.org
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Fig. 3. Flow diagram corresponding to the
architecture for the RLE algorithm.

C) Compression Shannon - Fano
The compressive modulus which is based on
Shannon-Fano algorithm is designed based
on the unique architecture reported for this
type of algorithm, the flowchart (Fig. 4) was
made from this architecture.

Fig. 4. Flowchart for implementing the
Shannon - Fano algorithm

RESULTS
The results of this work is broken down into
three parts, first the results of the
methodology used to design dictionaries for
each algorithm is listed, then the
measurements of the practical experiments
are described.
Finally a statistical analysis between the
results of simulations carried out and the
results measured in practical experiments is
pointed out, considering the parameters that
measure the efficiency and optimizing each
algorithm can determine the algorithm with
higher performance.
Once applied the methodology and
statistical analysis necessary information

www.ijetsi.org
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that you want to compress the construction
of dictionaries is performed, all symbols to
design the dictionary, after the statistical
analysis of the data was contemplated was
found that the range of values It is
determined by the closed interval [384 405],
based on the result reported for this job only
symbols used in compression algorithms for
Huffman and Shannon - Fano.
A comparison between the uses of the
channel in data transmission occurs,
uncompressed data and after applying the
RLE compression algorithm, numerically
presents the efficiency of the compression
algorithm in Table 1.

The results obtained by testing a sample of
1000 considering experimental data are
presented in Fig. 5, which shows in red the
number of symbols uncompressed, while the
graph in blue represents the number of
symbols archived using the algorithm RLE
compression, the compression factor
obtained by this algorithm, applying the
criterion of compression rate is obtained that
the compression ratio is obtained for this
algorithm is highlighted 25.8 %.

Table 1 Comparison of use of the
transmission line a RLE.
Data

Shannon-Fano

384

111110

384

111011

385

11111100

385

1110101

388

0

388

0

389

10

389

10

391

11110

391

11100

392

1111111100

392

11101000

400

1110

400

1111

401

11111101

401

11101001

404

110

404

110

405

1111111101

405

1110101110
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Data

Huffman

Fig. 5 Result of RLE data compression

Table 2. Comparison of use of the
transmission line a RLE.
Number of symbols uncompressed
Number of symbols compressed
Number of data
Compression ratio data
Percent Data Compression (%)

3000
2226
1000
0.7420
25.8000

In the table 3 is considered a fragment of the
transmission frame obtained by RLE.
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Table 3. Hatching transmission obtained for
the algorithm RLE.

Number of data

1000

Compression ratio data

0.6940

Encoded data
1404138913881389238813891404138813912389138
81
4011388238923882389138813892388138923881400
14

Percent Data Compression (%)

30.6000

The results obtained by the Huffman
compression is shown in Fig. 6, the number
of symbols without compression is
displayed in red colored, while the number
of symbols obtained by Huffman
compression are shown in blue, concerning
this section is highlighted the compression
ratio obtained where the value is 30.6 %.

Encoded data
1101001000101100111001010011101001010100010
1
0010001000111111010101100010001000000000101
00

Below it is part of the fabric of Huffman
algorithm simulation:

Finally the results derived from Shannon Fano algorithms is, applying the approach of
compression rate, corresponding to a 30.3 %
compression value was obtained as shown in
Figure 7.
In Table 4 the numerical results are broken
down, which highlights the compression
ratio and the compression ratio, these values
are close to the results obtained by the
Huffman
coding
theorems
which
corroborates compression dictionaries based
on where asserts that any dictionary-based
algorithm will have a compression ratio
bounded by an interval.

Fig. 6 Result data compression Huffman
Table 4 Comparison of use of the
transmission line a Huffman compression.
Number of symbols uncompressed

3000

Numberofsymbols compressed

2082

www.ijetsi.org
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developed to compress, this ensures these
algorithms are optimized for this type of
information.
The compression ratio as a first comparison
parameter considered. In this section, the
Huffman algorithm showed the best
behavior with a compression ratio of 30.6
%.

Fig. 7 Result data compression Shannon
Fano
Table 5. Comparison of use of the
transmission line compression Shannon
Fano.
Number of symbols uncompressed
Number of symbols compressed
Number of data
Compression ratio data
Percent Data Compression (%)

3000
2091
1000
0.6970
30.3000

A part of the plot of the simulation
algorithm is presented Shannon Fano:
Encoded data
110100100010110011110101001111110101010001
010010001000111011010101100010001000000000

CONCLUSIONS
In this work a data compression system in a
software platform, which uses lossless
compression
algorithms,
these
are
characterized by the use of dictionaries
based on statistical data or information was
www.ijetsi.org

Second comparison parameter as the
compression rate required for each
algorithm , in this comparison , the RLE
algorithm presented the best performance
with a speed greater than the remaining
execution was taken algorithms, this
algorithm because this does not require
searching the dictionary for each value to
compress.
As the third parameter to consider is the
entropy, which provides information on
using the canal. In this section, the RLE
algorithm was presented the best
performance, with a value of 4 very close to
the ideal value for this information whose
ideal value is 4.0576, which means that the
algorithm has an optimum use of the
channel for this type of information,
parameters that were considered for this
work, the best performing algorithm is the
algorithm RLE.
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