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Spatial-temporal Mixture Density Network for Freeway Travel Time Distribution Prediction

DU Jian', DUAN Hong-Lin', WANG Zhen-Hua', MAO Xiao-Wei’, WEN Yan'

'(China Merchants New Intelligence Technology Co. Ltd., Beijing 100073, China)
*(School of Computer and Information Technology, Beijing Jiaotong University, Beijing 100044, China)

Abstract: Accurate travel time distribution prediction can comprehensively, reflect the traffic conditions of each road
segment of the freeway network in the future and assist in realizing fine management objectives such as route planning
and accident warning on freeways. To this end, this study propo’sés a spatial-temporal neutral network with mixture
density for freeway travel time distribution prediction. Specifically, adaptive graph convolution is used to extract the
spatial features of the freeway network in a data-driven way, which effectively solves the problem that it is difficult to
capture the complete spatial cdrrelafion of freeway network information based on predefined graphs. In the temporal
dimension, a significant correlation exists in the freeway network at different times. Therefore, this study adaptively
models the temporal correlation of freeway network information based on the attention mechanism and further aggregates
the information between adjacent time steps through the convolution layer. Finally, according to the embedding of road
segments obtained by adaptive spatio-temporal correlation modeling, the travel time distribution is modeled by a mixture
density network to predict the travel time distribution in each road segment of freeways.

Key words: travel time distribution prediction; adaptive graph convolutional network; attention mechanism; mixture

density network
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