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An Analysis of BP On-ramp Traffic Control Based on Different Route Choice Principles

ﬁ&EH?J:&%&** ﬁ J’;&]@*** l%“?i?{&ﬁ?‘f\_****

By Yasunori IIDA, Ju-Hyun KIM and Nobuhiro UNO

As the network of urban expressway has expanded, the drivers can choose their ways to the
destination even in driving the urban expressway. Consequently, optimum conditions as the result
of controlling the traffic may depend on the volition of drivers, namely link traffic volume in
urban expressway. In this paper, we construct the BP (Bilevel Programming) on-ramp traffic
control model that includes the route choice principles of drivers. As for the lower problem of this
model, three different types of assignment, travel times ratio principle assignment, equal travel
times principle assignment, and total travel time minimizing principle assignment, are introduced
to clear the relation between assignment principles and on-ramp traffic control patterns. If the
assignment principle becomes different, the optimum control pattern also changes. Therefore, the
choice of assignment principle plays significant role in BP on-ramp traffic control.

In this study, the possibility of applying BP on—ramp traffic control model to various types
of assignment principle was confirmed. From the view point of value of object function,
efficiency, impartiality, the assignment principle that can most efficiently express the traffic
condition is searched among those mentioned above. Therefore, the traffic control can be
deliberated by navigating the drivers in order to achieve the optimal on-ramp traffic control
pattern.
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