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Abstract

Introduction: In this article, the performance of adaptive traffic signal control systems based on an artificial intelligence
technique, namely Firefly Algorithm, for traffic control at urban intersections has been investigated. In order to check the
proposed algorithm, the required data were first collected from two intersections in Yazd city. These intersections were then
simulated using AIMSUN traffic simulator software and calibrated and validated under existing conditions. In the next step,
the adaptive control system based on the proposed Firefly algorithm was developed and then used in simulated intersections
and its performance was compared with pre-time control system in terms of intersection traffic capacity and vehicle queue
length at the entry approaches. The t-test was used for a more scientific investigation. For this reason SPSS software was
used as one of the most widely used statistical software to perform this test.

Method: In order to concurrently optimize vehicle departure volume or throughputat and queue length at the entry
approaches of each intersection, the Firefly algorithm was used to to develop a multi-objective adaptive traffic signal control
logic and appropriately distribute the effective green time in each cycle between the entry approaches.

Results: The simulation results indicated a lower average queue length and higher throughput when the proposed adaptive
model was compared with pre-time model at both intersections. The t-test results showed that the adaptive traffic signal
control method has resulted in a significant lower average queue length than the pre-time time control at one of the
intersections with p-value equal to 0.002. However, this improvement was not statistically significant for the other
intersection. Moreover, the t-test results on the average flow departure volume measure for both intersections indicated a
significant improvement with p-value equal to 0.000. when the proposed adaptive method was compared to the pre- time
method.

Discussion: According to the results, the proposed adaptive model showed better overall performance in the scope of this
research than the pre-time control method. The results indicate that the performance of adpative signal controls could be
enhanced when artificial intelligence techniques such as Firefly algorithm are used in the control logic and a multi-objective
optimization approach is used.

Keywords: Traffic Signals Optimization, Adaptive Traffic Signals, Firefly Algorithm, Pre-time Traffic Signals.
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15 Total Travel Time
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17. Metaheuristic
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. Fixed-timing or Pre-timed

. Traffic Actuated

. Adaptive

. Biologically-inspired Algorithm

. ACO: Ant Colony Optimization

. PSO: Particle Swarm Optimization
. GA: Genetic Algorithm

. BCO: Bee Colony Optimization

. FO: Firefly Optimization

0. Real Time
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