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Abstract: This paper introduces a forecasting method that integrates long short-term memory ( LSTM) net-
works with Transformer encoders, further enhanced by the incorporation of an enhanced channel attention
(ECA) mechanism to deeply explore the intrinsic characteristics of vessel navigation. Initially, the paper under-
takes the cleaning, interpolation, resampling, and normalization of automatic identification system ( AIS) data to
accurately capture the navigation paths of vessels. Subsequently, a composite neural network model that com-
bines LSTM, Transformer, and ECA is established, with the model parameters being appropriately initialized.
Finally, experimental validation is conducted using AIS data from construction vessels, and a comparative anal-
ysis is performed with models that utilize LSTM, Transformer, and Bi-LSTM. The experimental results demon-
strate that the method proposed in this paper significantly improves the precision in the prediction of longitude
and latitude, as evidenced by a notable reduction in both the mean absolute error (MAE) and the root mean
square error ( RMSE) metrics.
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Tab.1 Comparison of longitude prediction evaluation indicators
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