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Network traffic prediction based on maximum correntropy criterion

Qu Hua® , Ma Wentao* , Zhao Jihong" , Wang Tao ™
( * School of Electronic and Information Engineering, Xi’ an Jiaotong University, Xi’ an 710049)
( ™ School of Telecommunication and information Engineering,
Xi’” an University of Posts and Telecommunications, Xi’” an 710121)
Abstract
With the nonlinear characteristics of network traffic considered, a new network traffic prediction method based
on the maximum correntropy criterion (MCC) , a new error evaluation criterion, was proposed to improve the preci-
sion of traffic network prediction. The method uses the MCC to train Elman neural networks, and this evaluation
criterion is based on the new concept of a new similarity function, the generalized correlation entropy ( correntropy)
function, which takes the Parzen window estimation of the error probability density function and the Rayleigh entro-
py as the basis. Simultaneously, a mixed evaluation criterion which combines the MCC and the minimum mean
square error (MMSE) criterion was presented. In view of the characteristics of traffic networks such as the nonlin-
ear, non Gauss, and mutation, the Elman neural network was trained by the MCC and the mixed criterion, respec-
tively, and then a trained neural network was used to predict network traffic. The simulation results show that the
accuracy of the prediction is superior to the prediction results of the Elman neural network with the MMSE ecriterion.
Key words: maximum correntropy criterion (MCC) , minimum mean square error ( MMSE ) , Elman neural

network , traffic network prediction



