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[Abstract] To enhance the accuracy and adaptability of electric heavy—duty truck speed prediction under various
operating conditions, a speed prediction method based on information fusion from vehicles—road—traffic is proposed. A real—
road traffic simulation model is established using SUMO to acquire vehicle and road traffic data. Principal components analysis
is applied for data dimensionality reduction, with input features for the speed prediction model selected based on contribution
rates. A speed prediction algorithm integrating Radial Basis Function—Linear Regression is designed, utilizing a sliding time
window to update the prediction model. Joint simulation results using MATLAB and SUMO demonstrate that, compared to using
vehicle speed information alone, the proposed method reduces the mean root—-mean—square error and mean absolute error in
speed prediction by 39.86% and 40.48%, respectively; compared to backpropagation neural networks, the average reduction is
40.30% and 41.84%; compared to generalized regression neural networks, the average reduction is 31.78% and 35.28%.
Through Hardware—in—the—Loop simulation, the deployability and real-time capability of the vehicle speed prediction method
are further validated.
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