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Abstract: The article is devoted to analysis of error-correcting capabilities of codes. Encoding of text, audio and 
video information was considered, the authors tested error-correcting capability of the following codes: Hamming, 
Bose-Choudhuri –Hoquenghem (BCH) and Reed-Muller. Effectiveness of BCH and Reed-Muller codes was tested 
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1. Introduction.  

Today we observe that amounts of 
transmitted information constantly increase, and 
information in the form of electric signals is used in 
different spheres of human activity. Requirement to 
the information systems (which are engaged in 
transmission of information) are usually very high. In 
reality the transmission must be very quick and in the 
same time the distance between receiver and 
transmitter should be as big as possible. Energy 
resources of the transmitter are limited (it is a 
problem to be solved) but nevertheless correctness of 
transmission must be very high. 
 The area of focus which was chosen by the 
authors is rather up-to-date, its timely character is 
determined by practical application and improvement 
of noise-eliminating algorithms used for transmission 
of  information in information systems. 

 In terms of practice elimination of noise has 
distinct limits – it depends on the range and power of 
signal when signal is transmitted through discrete 
information standard channels in communication 
networks. [1-7]. In this connection to improve 
received quality they apply these main approaches 
[8]: 

1) transmission of code combinations many 
times (method of repetition); 

2) transmission of code (code pattern) 
through several parallel channels in the same time; 

3) use of noise-eliminating (error-correcting) 
coding – in other words, use of special codes which 
eliminate errors. 

In a number of cases combinations of such 
ways are used. 

Repetition of code combination many times 
is the simplest method of increase the pureness of 
received signal; it can be easily implemented, 
especially for low-speed systems of data transmission 

through the channels which have quickly changing 
parameters. 

The purpose of our work is analysis of 
operation of algorithms, correcting errors in 
transmission of text-based, audio and video 
information or flow of video-data in IP-television. 

To reach this aim we have to solve the 
following tasks: 

1) to analyze several codes which eliminate 
noise. 

2) to test codes while transmitting text and 
audio information;  their correcting capability and 
degree of redundancy in mpeg-2 format must be 
checked; then results on every code must be 
compared 

3) to arrive to conclusion which code and in 
which conditions should be used. 
 
2. Results of recovering of text-based information. 

In many practical applications Hamming 
code, BCH and Reed-Muller codes are used [9-12]. 

The following characteristics of codes were 
chosen for the purpose of this work: 

- Hamming code -7;4(4 bytes of 
information, 3 reference bytes); 

- BCH code – the length of information 
word is 16, the length of code word – 31, minimal 
Hamming distance, number of corrected mistakes – 
3; 

- Reed-Muller code – the length of 
information word is 16, the length of code word – 32, 
minimal Hamming distance, number of corrected 
mistakes – 3, order of RM code -2, determines the 
length of code word – 5. 

The results of study of error-correcting 
capability of 3 types of codes are given in the Tables 
1,2,3. Original text which was in the files being 
tested is shown in tables. 
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Table 1. Hamming code 

 
 

Тable 2. BCH code 

 
 

Table 3. Reed-Muller code 

 
 
Table 4 demonstrates original text encoded 

in binary form in order to show in which way the 
errors were chosen. As an example, Hamming code 
was chosen because its length is minimal in 
comparison with other codes. Incorrect bytes are 
underlined. 

 
Table 4. Text in binary form 

 
 
As we observe from Table 4 two types of 

errors were taken: one-off and sequential multiple 
ones. In cases 1, 2, 3, 4, 5 and 10 there were one-off 
mistakes, in other cases – multiple ones. 

Figure 1 demonstrates the graphs of 3 codes; 
here vertical axis shows number of corrected errors, 
horizontal axis - number of added errors. Curve 1-
Hamming code (14,8); curve 2-BCH code (n-31;k-
16;t-3), curve 3 – RM code (n-32; k-16;t-3). 

 

 
Figure 1. Dependency of number of corrected 
errors on the number of added errors 

 
3. Analysis of redundancy of BCH and RM codes 
 In our analysis BCH and RM codes were 
used for txt, midi and wmv files. 
In Table 5 the results of some studies are presented 
which demonstrate how redundancy depends on the 
size of file and its type. 
 

Table 5. Audio file, format midi (.mid) 

 
 
Analysis of effectiveness of resistance to noises of 
mpeg-2 format 
 Mpeg-2 standard is not intended for 
protection from errors, but the possibility of it is 
provided. One of the most important feature of this 
standard is its scalability. There exist 3 kinds of 
scalability[13,14]: 
- scalability based on spatial resolution – 
when there are two TV signals with different 
resolution ability parameters outgoing from the same 
source of video information. The basic layer contains 
enough information to reproduce ordinary fidelity of 
picture, and additional layer – contains data for high 
fidelity of picture; 
- scalability based on ratio signal/noise 
means that it is possible to obtain from one source the 
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picture with two levels of ratio signal/noise – it 
means that two levels of quality can be obtained; 
- scalability based on time (temporal 
scalability) – alternate-line scanning 25 Hz (for basic 
layer) after adding data from additive layer to data in 
basic layer can be changed into progressive scanning 
50 Hz; 
- scalability based on division of data – it 
enables to use two channels for transmission. One of 
them (more resistant to noises) is used for 
transmission of basic layer, other one (less noise-
resistant) transmits data in which availability of 
errors is not so critical. 

It can be mentioned that in practice 
scalability is rarely used. 
Effectiveness of BCH and Reed-Muller codes was 
tested on MPEG-2 files because this standard is the 
main one in transmission of flow in IP-television. 
The results are demonstrated on figure 2. Curve 1 – 
BCH-code, curve 2 – Reed-Muller code. 
 

 
Figure 2. Dependency of number of corrected 

errors on the number of added errors for BHC-
and Reed-Muller codes 

 
Analysis of the results obtained shows that 

for MPEG-2 format BCH code is more effective in 
elimination one-off errors, and Reed-Muller code is 
more effective in elimination of multiple errors. 
 
4. Inference. 
1. Hamming code efficiently eliminates one-off 

errors for text-based and audio data, but as soon 
as multiple errors emerge, error-correcting 
capability of the code decreases sharply. More 
than this – Hamming code starts to distort other 
bytes, which were not distorted. 

2. BCH code efficiently corrects all kinds of 
mistakes for text-based and audio data, problems 
have emerged only with multiple errors when 
their number is totally more than 3. In the last 

case great distortion of information is observed 
also. 

3. Reed-Muller code does not correct multiple errors 
efficiently when their number is more than 3 for 
text-based and audio data. BCH code correct one-
off errors better, but Reed-Muller code distorts 
much less bytes in the last case. 

4. Redundancy of code increases proportionally to 
the size of original file. It can be observed while 
encoding with both codes. 

5. With 40-times increase in size of the file (mid and 
MPEG-2 files were compared) redundancy grows 
with BCH code for 0,6%, with Reed-Muller code 
– for 0,9%.  

6. BCH code effectively corrects one-off errors in 
MPEG-2 format, regardless of location of 
distorted byte. But it badly corrects multiple 
errors. Reed-Muller code is quite the opposite in 
this regard – it is good at correction of multiple 
errors but is low-effective in correction of one-off 
errors. It is clearly shown at Figure 2. 
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