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Prediction of Traffic Congestion on Expressways through Machine Learning Model Using Traffic Detector Data
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Traffic congestion has been a socialissue in the field of transportation for many years. Demand has therefore been growing for the application of the
latest technologies, including information and communication technologies (ICTs) and artificial intelligence (Al), to mitigate such traffic congestion.

In cooperation with Tohoku University, Toshiba Infrastructure Systems and Solutions Corporation has been engaged in the research and
development of a technology to predict traffic congestion on expressways utilizing a machine learning method comprising a type of Al based on
traffic engineering knowledge. We have now constructed a mechanical learning model that can predict traffic congestion at bottleneck sections
on expressways up to two hours in advance using past traffic information collected by traffic detectors installed on the expressways. We have
conducted verification tests to evaluate the prediction performance of this modelin three stages, and confirmed thatits prediction accuracy achieves
an F-measure of 0.796 for 10 minutes, 0.720 for 60 minutes, and 0.637 for 120 minutes in advance, showing gradual changes of the F-measure over
time. With the aim of achieving practical use of this technology, we are promoting the development of a model capable of achieving longer-term

traffic congestion prediction.
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Outline of traffic control system
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Conceptual diagram of congestion control by means of long-term and
short-term predictions
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Bottleneck generating traffic congestion at junction
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Targeted bottleneck section
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Processes for calculation of recall and precision of traffic congestion
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Processes for calculation of average recall and precision values
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Input and output of prediction model
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