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Abstract

With the continuous growth of urban traffic demand, signalized intersections have become a critical
IR
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bottleneck constraining traffic efficiency. Traditional maximum pressure control strategies primarily
rely on traffic flow or queue length information, while insufficiently exploiting dynamic vehicle state
information such as speed. As a result, they exhibit limitations in dynamically identifying conges-
tion and adjusting signal phases, making it difficult to meet the increasingly complex and variable
demands of modern traffic systems. By incorporating speed information to characterize congestion
intensity, this study aims to enhance the sensitivity of dynamic signal control to both queue for-
mation and speed variations, thereby enabling timely optimization of signal timing to adapt to rap-
idly changing traffic demand and improve intersection operational efficiency. A speed-aware maxi-
mum pressure-based dynamic signal control algorithm for signalized intersections is proposed. Sim-
ulation experiments are conducted using the Simulation of Urban Mobility (SUMO) platform, and
the performance of the proposed method is compared with that of conventional fixed-time control
and traditional maximum pressure control algorithms. Based on simulation experiments conducted
at the Wuzhong Road and Hongxu Road intersection in Shanghai, the results demonstrate that the
speed-aware max-pressure algorithm reduces the average travel time by 52.0% and 9.4% compared
with fixed-time control and the conventional max-pressure approach, respectively. Furthermore,
the average delay is decreased by 83.5% and 32.5% under the proposed method. This work can
serve as a reference for urban traffic signal optimization and can be further extended to multi-in-
tersection coordinated control and adaptive signal scheduling in intelligent traffic environments.
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Figure 1. Intersection of Wuzhong road and Hongxu road, Shanghai
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Figure 3. Schematic diagram of upstream and downstream vehicles
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Figure 4. Control framework configuration
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Figure 13. Comparative analysis of average delay across three signal control strategies under varying traffic demand levels
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