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Development and Application of Wide-Area Microscopic Traffic
Simulator
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Abstract

Improving the flow of traffic is becoming increasingly important in preventing traffic congestion
and accidents, as well as in reducing automobile-related CO, (carbon dioxide) emissions. Various
new traffic management measures are being studied to resolve these issues. However, the huge
computational complexity involved makes simulating a driving experience in real time over a wide
area difficult, though this is necessary for evaluating large-area traffic management measures. We
have developed a wide-area traffic simulator featuring a virtual driving experience to evaluate and
improve these traffic management measures from both subjective and objective perspectives. The
virtual driving experience requires two real-time processes: one is the real-time simulation of tens
of thousands of vehicles using parallel computing, and the other is real-time video generation of the
traffic situation from the driver’'s viewpoint according to the driver's operation. We applied real-
time synchronization in a parallel computing simulation that considered the interaction between
the vehicle driven by the driver and other vehicles. We also added a driving simulation function
to a microscopic traffic simulator that we had developed. As a result, the simulator provided a
driving experience in a wide-area road network. Finally, our simulator was shown to be effective
by evaluating a non-stop driving assistance service which is an example of a traffic management
measure.
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Fig.1-Evaluation of traffic managemen

t measures using wide-area traffic simulator.
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Fig.2-Overview of technologies involved.
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Fig.3-Driving experience experiment.
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Fig.4-HMI screens of recommended speed notification.
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