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Ship traffic flow prediction based on Elman neural network

optimized by cyclic structure

Zhu Qinghui* , Li Guangru®, Yang Xiao”, Gou Xiangyu"* , Li Haili ™
( * Navigation College , Dalian Maritime University, Dalian 116026 )
( ™ School of Geographic and Oceanographic Sciences, Nanjing University, Nanjing 210023)
Abstract

In view of the problem that the prediction accuracy of ship traffic flow in port is not high, Elman neural net-
work is used for the first time to predict the traffic flow of ships. At the same time, the Elman neural network is op-
timized by the cyclic structure with the prediction error as the condition, and the original data are rebuilt in the way
that the next month data are forecasted by the last six-month data. At the same time, the optimized Elman neural
network is applied to the prediction of ship traffic flow in Wuhu port, and the error and evaluation indexes are com-
pared with the original Elman neural network, back propagation ( BP) neural network and radical basis function
(RBF) neural network. The results show that the prediction error of the Elman neural network optimized by cyclic
structure is less than 2% , less than 3% of the original Elman neural network, far less than the error of 8% of BP
neural network and 6% of the RBF neural network, and all the evaluation indexes of the optimized Elman neural
network are dominant. It shows the good applicability of Elman neural network in predicting the traffic flow of
ships. At the same time, the optimization effect of the cycle structure is obvious. The prediction performance is bet-
ter, and the prediction value is closer to the actual value. The way has great application value.

Key words: waterway transportation, ship traffic flow, Elman neural network, cyclic structure, flow forecas-

ting, precision analysis
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