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Hybrid strategy improves WOA -BiLSTM speed prediction of

expressway exit ramp

HE Qing-ling, PEI Yu-long, HOU Lin, L1U Jing, PAN Sheng
(College of Civil Engineering and Transportation, Northeast Forestry University, Harbin 150040, China)

Abstract: Aiming at the problem that the existing meta—heuristic algorithm has slow convergence speed and
large error in the process of optimizing the neural network to predict vehicle speed, a vehicle speed
prediction method for expressway off-ramp based on IWOA-BILSTM was proposed. Firstly, the Circle
chaotic map was used to replace the randomly generated initial population in the whale optimization
algorithm to increase the diversity and quality of the population. Secondly, the elite opposition—based
learning strategy was used to improve the diversity of the individual ‘s preferred position and reduce the risk
of the algorithm falling into local optimum and premature convergence. Finally, the cosine function was
used to change the adaptive convergence factor and introduce the inertia weight strategy. On the premise of

retaining the advantages of the whale optimization algorithm, the global search and local development
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capabilities of the algorithm were balanced. The simulation results show that, compared with the existing

improved in terms of optimization accuracy, convergence rate and prediction accuracy.

meta-heuristic algorithm and vehicle speed prediction model, the IWOA algorithm has significantly
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Fig. 2 Benchmarking functions simulation results statistics
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Fig.3 Benchmark function convergence curve
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Table 3 Comparison of the average time consumption
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Table 5 Comparison of the prediction performance indexes of each model under different time granularity

F 5 min 15 min 30 min
MAE RMSE MAPE/% MAE RMSE MAPE/% MAE RMSE MAPE/%
IWOA-BILSTM 4.7 5.0 7.5 4.6 4.8 7.4 4.5 4.6 7.2
WOA-BILSTM 7.0 7.2 11.5 6.9 7.2 11.3 6.8 6.8 11.0
PSO-ELMAN 7.7 7.8 12.5 7.2 7.3 11.7 7.1 7.3 11.6
GA-BP 8.4 8.3 13.5 7.7 7.5 12.4 7.3 7.3 11.8
LSTM 7.8 7.9 12.8 7.6 7.9 12.5 7.6 7.4 12.3
SVM 8.9 9.2 14.6 8.3 8.9 13.7 7.9 8.0 12.9
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