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Abstract

Modeling Signalized Intersection Using Queuing Theory

Siavash Ebrahimi

Nowadays of the most important measurements of traffic networks efficiency are dynamics and user
time saving. In traffic networks queues can make users reduce speed of vehicles or even stop the
vehicle undesirably. In important city intersections, existence of vehicles can cause long queues. Of
the most important and common queues in every city are those caused by controlling at grade
intersections with signals. Many factors influence queues; among those are volume of vehicles and
pedestrian, geometric design of intersection, signal timing, vehicle movement and driver and
pedestrian behaviors. In this research with modeling and simulation of signalized intersection in regard
with queue parameters and factors like as different arrival and service distributions, service disciplines
and ..., signalized intersection is modeled as a queue; besides, dissolving possibility and optimization
is controlled. In this study, D/D/1, M/D/1, M/M/1 and M/G/1 queue models and Matlab software were
used in order to model and analyze the results. In order to check the feasibility of model and evaluate
it the data from three real intersection in Rasht city were used as inputs and after comparing the
outputs with results from the common intersection signal timing software named Synchro, it was
determined that M/G1 queue model has the closest results to the software in this research with the
average difference percent of 14/58. Subsequently M/D/1, M/M/1 and D/D/1 queue models were
presented with average difference percents of 20/83, 33/33 and 37/5.

Key Words: Modeling - Signalized Intersection - Queuing Theory - M/G/1
J
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