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ABSTRACT

Today, adaptive traffic control systems are employed to identify and manage signal timing
at intersections experiencing significant traffic volume changes. Compared to actuated and
fixed-time signal control systems, these systems can improve traffic conditions through
real-timetraffic recognition, adaptive timing, and coordination between intersections across the
network. In Iran, the SCATS adaptive traffic control systemis utilized, where traffic detection
in each laneis performed using induction loops as a baseline. However, in several metropolises
of the country, traffic flows through intersections without lane-based movement in practice.
Consequently, SCATS does not perform accurately in identifying non-lane-based traffic
conditions, leading to errorsin signal timing. Therefore, it isnecessary to propose anew method
for identifying and timing based on non-lane-based traffic conditions at intersections. In this
study, aperformance index called area occupancy has been introduced, which can be calculated
under various traffic conditions, including non-lane-based traffic scenarios. Using this index,
the cycle length is calculated, and the timing of traffic signals is estimated with the
back-pressure control algorithm. A case study was conducted on an intersection controlled by
SCATS, comparing its current state under SCATS control with the intersection's performance
under the proposed method in both variable cycle length and fixed cycle length modes.
The results indicate that, based on delay and queue length metrics, the intersection's
performance under the proposed adaptive control algorithm has improved significantly
compared to other control methods. Specifically, the delay at the target intersection under the
proposed method's timing has been reduced by an average of 38% compared to SCATS timing
and by 31% compared to the back-pressure algorithm with fixed cycle length.

Keywords: Adaptive Traffic Control Systems, SCATS, Optimization of Traffic Signal Timing,
Area Occupancy, Non-Lane Based Traffic
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