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AN EXPECTED DELAY ESTIMATION METHOD FOR SIGNALIZED ARTERIAL
ROADS: VARIATIONAL THEORY APPROACH AND ITS APPLICATION TO
SIGNAL OPTIMIZATION

Kentaro WADA, Kento USUI, Takashi OGUCHI, Miho IRYO-ASANO

This paper proposes an approximation method of expected delay for signalized arterial roads under
stochastic arrivals. This method is based on variational theory of traffic flow (VT). In VT under stochastic
arrivals (e.g., Poisson arrival), traffic flow dynamics is described as the solution of the (multinomial pro-
bit model type) stochastic shortest path problem in the network on a space-time domain, which cannot be
solved exactly. We, thus, propose the approximation method that consists of the following two procedures:
(1) solution space reduction based on the characteristics of the shortest path; (ii) analytical evaluation of
multiple integral by Clark approximation. Throughout the experimental comparison with a Monte Carlo
simulation, we demonstrate that the error of the proposed method is extremely small. Finally, we show a
case study of a coordinated traffic signal optimization as an application of the proposed method.
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