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Abstract

We aim to forecast road traffic, given traffic data that may contain unknown multiple
periodicities and complex patterns. As a data-driven approach, we consider the
spatiotemporal relationship, both the long-term and unexpected short-term patterns in
the temporal domain, and multiple periodicities in the long-term patterns, as well as
other informative features such as flow and occupancy for an all-in-one traffic
forecasting. The diverse patterns in the data are jointly considered via a Gaussian
process regression-based learning method. Given traffic data with the aforementioned
patterns, we first detect any possible hidden periodicities with the long-term inputs;
subsequently, the detected multiple periodicities as well as the short-term and other
complex patterns are compiled to form the feature set for unified traffic forecasting.
The proposed method is close to an end-to-end approach which takes the raw traffic
inputs and provides the prediction output after computation. That is, very little domain
knowledge is needed from domain experts to find useful features from the traffic inputs
for the prediction model training. In the effectiveness study, we evaluate the proposed
method on a public RDE dataset. Given the data, the proposed method can reach one to
two mph MAE in its peak performance for a challenging traffic forecasting 30 min
ahead of the current moment, outperforming other state-of-the-art traffic forecasting
methods in almost all cases.
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