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Research on visibility prediction based on improved BiLSTM network
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Abstract: Visibility has an increasing impact on people’s daily life and production, so it will be especially important to realize the
accurate prediction of visibility in a more refined way. In recent years, many researchers have utilized artificial intelligence
techniques for visibility prediction, but all of them focus on the hour—by—-hour data with a low degree of refinement. In order to
improve the accuracy of visibility prediction, this paper proposes IM_BiLSTM_Attention network. On one hand, obtaining a large
amount of minute by minute meteorological data and calculating Spearman correlation coefficients to measure their correlation with
visibility ; on the other hand, the BiLSTM network is improved by introducing the sparse attention mechanism, which selectively
focuses on the important information in the time series to reduce distraction and interference from noisy data, and improves the
accuracy of visibility prediction. The experimental results on four datasets show that the IM_BiLSTM_Attention is more effective in
the minute—by-minute visibility prediction problem.
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Fig. 1 Heat map of correlation analysis of each meteorological

factor
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Table 2 Experimental parameters settings

Learning_Rate R 0.01
Batch_Size Bl OBLiby 64
Epoch JEEL 10
num_layers LSTM i1/2%1 7
hidden_dim B2 1 R/ 64
hidden_dim2 RO 2 K/ 32
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Fig. 3 Comparison between predicted values and actual values of winter and spring visibility for various models
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Table 3 Prediction effects of various models on winter and spring visibility

=y Model MAE MRE/%  RMSE R?
X BiLSTM 366.61 4.24 418.64 0.862
BiLSTM-Attention 493.96 5.92 601.03 0.822
IM-BiLSTM~Attention 94.18 1.19 125.09 0.896
B BiLSTM 455.54 11.04 609.85 0.873
BiLSTM-Attention 353.90 6.31 463.94 0.890
IM-BiLSTM~-Attention  349.36 5.19 441.26 0.916
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