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One of the main challenges of urban transport infrastructure remains traffic
congestion and delays within the street and road network.The rapid increase in the
number of vehicles necessitates the implementation of various regulatory and
organizational measures in cities. Before resorting to costly infrastructural solutions,
specialists typically attempt to optimize traffic management. One of the effective tools
in this regard is coordinated traffic signal control, commonly referred to as the "green
wave" system, which ensures uninterrupted traffic flow on major urban corridors.

In many large cities around the world, this control system is widely implemented
as a key instrument in mitigating road congestion. However, the practical
implementation of coordinated control is often accompanied by a number of
organizational and technical challenges.

The aim of this study is to analyze the changes in traffic delay indicators on
streets intersecting arterial roads as a result of implementing coordinated signal control.
Special attention is paid to the assessment of vehicle time losses and the overall
efficiency of the implemented coordination strategy. To achieve this objective, delays
were analyzed and compared on approaches to the main arterial road as well as on
intersecting streets. Additionally, a methodology was developed for assessing time
losses for individual vehicles and the traffic flow as a whole along the studied segment.

The study examines the impact of the "green wave" mode on traffic flow
parameters. A comparative analysis was conducted for pre- and post-implementation
conditions of coordinated control. Intersection delays were assessed using the Webster
method, the HCM 2010 methodology, and simulation results. Field measurements
(vehicle speed and traffic volume) were carried out at seven intersections within the
street network of Baku. For simulation-based experiments, a coordinated control model
was developed using the PTV VISSIM software environment.

The developed microsimulation model was used to verify the effectiveness of
coordinated control in reducing delays on the arterial road, while also evaluating the
corresponding increase in delays on intersecting streets. A comprehensive assessment
of time losses was performed for both before and after the implementation of
synchronized traffic signal operation. The results obtained through all three evaluation
methods indicate that while coordinated control leads to a significant reduction in
delays along the main corridor, delays on intersecting streets increase noticeably.
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As shown in Figure 4, the total vehicle delay across both arterial and cross streets
did not decrease when comparing isolated intersection control with coordinated signal
control on the main street. In fact, simulation results for the case under study indicate
that the total delay increased by approximately 10 hours.
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Figure 1. Comparison of total delay time at intersections before and after the
implementation of coordinated control

These findings suggest that when implementing coordinated signal control on
arterial roads, it is essential to account not only for delay reductions on the main
corridor but also for potential increases in delay on cross streets. In this context, the
proposed evaluation methodology can serve as a comprehensive tool for assessing the
overall effectiveness of coordinated signal control, taking into account all elements of
the urban traffic network.
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