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MONITORING TRAFFIC FLOW DYNAMICS AT SAGS
: DATA ASSIMILATION APPROACH

Moto TAKASHIMA and Yasuhiro SHIOMI

Sags are one of freeway geometric features where the gradient changes from downgrade to upgrade. As
the sequential gradient change causes speed disturbances in traffic flow, traffic capacities at sags become
lower than flat sections. Statistics reported that more than 60 % of traffic congestion occurred on freeway
networks in Japan were caused by sags. Considerable scientific attention has been paid on the bottleneck
phenomena at sags during the last three decades both from microscopic aspect and macroscopic aspect.
However, the detailed bottleneck mechanisms at sags are still uncovered. We developed a data assimila-
tion system combining online-observations and model simulations, to grasp the traffic dynamics towards
the congestion queue formation process at sags by estimating the unobservable parameters in traffic flow
models. In the system, it is assumed that individual vehicle data is collected by online at a certain distance
along the target section. The objectives of the paper are two-hold. First, we evaluate the performance of a
Particle Filter by comparing the estimated throughputs and the observations, which are not used for the
filtering process. Then the time-series variations of fundamental diagrams on each cell before and after
the traffic breakdown at sags are investigated. This study shows that data assimilation system has a char-
acteristic to renew parameters one by one. Therefore, the variation of traffic capacity is made visible; the
result is considered possibility that the point of dropping speed in the free flow and the point at the head
of traffic congestion are different.
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