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 1 –        
0= 1=0.95 

k 1 2 3 4 5 6 7 8 9 10 11 Mean -3  +3
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0= 1=0.50 
k 1 2 3 4 5 6 7 8 9 10 11 Mean -3  +3

1024..64 0.41 0.46 0.39 0.41 0.50 0.37 0.40 0.54 0.35 0.41 0.42 0.42 0.37 0.47
512..32 0.48 0.48 0.53 0.47 0.54 0.48 0.45 0.60 0.47 0.52 0.46 0.50 0.46 0.54
256..16 0.52 0.55 0.58 0.52 0.52 0.55 0.52 0.56 0.56 0.59 0.55 0.55 0.52 0.57
128..8 0.55 0.59 0.61 0.57 0.57 0.57 0.56 0.59 0.60 0.66 0.59 0.59 0.56 0.61
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512..32 0.52 0.63 0.56 0.60 0.66 0.61 0.58 0.49 0.69 0.45 0.69 0.59 0.52 0.66
256..16 0.66 0.77 0.72 0.77 0.67 0.69 0.62 0.65 0.79 0.58 0.76 0.70 0.64 0.76
128..8 0.78 0.83 0.83 0.84 0.73 0.82 0.73 0.79 0.86 0.73 0.80 0.80 0.75 0.84
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Central Ukrainian National Technical University, Ukraine, Kropyvnytskyi  
A Fractal Analysis of a Self-similar Traffic Generator Based on a Markov Chain 

In this work, we investigate the fractal dimension of the time series, which was obtained using a self-
similar traffic generator based on Markov chains with controlled fractal dimension. The subject of the article is a 
fractal analysis of a self-similar traffic generator based on a Markov chain.  

The purpose of the study is to investigate the fractal dimension of the time series, which is obtained 
using a self-similar traffic generator based on Markov chains with controlled fractal dimension. For this purpose 
the following problems were solved in the work: on the basis of numerical experiments of determination of 
fractal dimension of generated numerical sequences, statistically significant changes of fractal properties of 
numerical sequence on different scales were shown; points out the insufficient development of high-performance 
algorithms for obtaining self-similar numerical sequences for simulating traffic generation in telecommunication 
systems and networks; Directions for further studies on the management of the multifractal phenomenon in 
Markov-based generators are proposed.  

Generators of self-similar traffic on Markov circuits differ from their counterparts with lower 
requirements for the computational power of simulation systems, which improves the performance of imitation 
modeling of information traffic in telecommunication systems and computer networks, so further development 
and study of such systems is relevant. On the basis of the simplified metric N (k ), an analytical expression for 
calculating the fractal dimension of the result of generating a binary number series based on a Markov chain is 
constructed. The dependence of the fractal dimension on the length of the interval at which the fractal dimension 
is calculated is made, and the assumption is made of the repetition of the multifractal property on classical 
metrics, such as dimension calculation based on R/S analysis or Minkowski dimension. In order to verify the 
assumptions, a numerical experiment was conducted which, with a reliability higher than 99%, confirmed the 
assumption of multifractal numerical sequence obtained by generators on Markov chains. Work can be continued 
to develop methods for managing multifractality parameters, or to eliminate multifractality when needed. 
modeling, traffic, self-similarity, multifractal, computer networks 
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