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GWO-LSTM subway passenger flow prediction based on
multi-head attention mechanism
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Abstract; This paper conducts research on passenger flow prediction for Hangzhou Metro, analyzing the current problem of
insufficient prediction accuracy in operation optimization and path planning. It investigates the dynamic characteristics of subway
passenger flow and highlights the limitations of traditional methods in handling nonlinearity and long-term dependencies, providing a
basis for model design. A prediction model integrating the Grey Wolf Optimization (GWO) Algorithm, Long Short-Term Memory
(LSTM) Network, and Multi-Head Attention Mechanism ( MHA ) is proposed. The model leverages the long-term dependence
modeling capability of LSTM, the global feature extraction ability of MHA, and the global search and hyperparameter optimization
capability of GWO. A case study using passenger flow data from a Hangzhou subway station incorporates multidimensional factors
such as weather and time to construct and compare prediction models. Results demonstrate that the GWO-LSTM-MHA model
outperforms four other models in root mean square error, mean absolute error, and goodness of fit, confirming its stability and
applicability in subway passenger flow prediction.
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Fig. 4 Influencing factor matrix heat map
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