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Abstract; The network traffic data series has chaos characteristics. After phase space
reconstruction, a nonlinear prediction model based on echo state network (ESN) optimized by
improved black hole (BH) was used to predict network traffic. The improved BH algorithm is a
new mechanism for new-solution generation based on current works, which can increase the
algorithm’s convergence speed and precision. Compared with other optimization algorithms, such
as genetic algorithm ( GA), harmony search (HS) algorithm, etc, the proposed improved BH
algorithm is not affected by the accuracy of the setting for some parameters of itself. It is used to
optimally select four key parameters of the ESN model, which has better prediction stability.
Simulation experiments of Mackey-Glass chaos time series and public network traffic data set show
that the proposed method has better prediction ability.
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Fig. 1 Comparison of the three methods with
true values and predictive values
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