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Ship Track Prediction Based on CEEMD-PSO-MNN *
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Abstract; Ship track prediction plays an important role in ensuring maritime traffic safety. In order to further
improve the accuracy of ship track prediction,a modular design method inherited from cognitive neuroscience and
neurophysiology is proposed for the development of neural networks, aiming at solving complex problems through the
powerful functions of the brain( divide and conquer).Firstly, the complementary set empirical mode decomposition
algorithm ( CEEMD ) is used to decompose the ship track time series into several relatively stable sub-sequences,
which have different eigenmode functions and trend terms,which reduces the complexity of the track time series to
some extent. Then ,the complexity of each subsequence is quantified by fuzzy entropy( FE ) to assist the task assign-
ment of modular neural network( MNN ) .Finally,the improved long and short term memory neural network ( LSTM )
based on particle swarm optimization( PSO) is used as a sub-network of the modular neural network to solve the task
of ship track time series prediction. The accuracy and practicability of the proposed method for ship track prediction
are verified by selecting relevant data for testing.
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