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loT-Based Intelligent Traffic Light Control System
Huanxiang Zhang
Zhengzhou University of Industrial Technology

[Abstract] Traffic signal lights serve as the most fundamental control measure in urban road traffic management,
and the scientific quality of their timing plans directly affects intersection throughput and traffic safety.
Traditional traffic lights mostly adopt fixed—time or simple actuated control modes, which are unable to adapt in
real time to dynamically changing traffic flows, often causing localized congestion and resource waste during
peak hours. The Internet of Things (IoT) technology provides a novel technical approach for the intelligent
upgrading of traffic light control systems. This paper conducts a systematic study on loT—based intelligent traffic
light control systems. It first analyzes the limitations of traditional traffic light control and the technical logic of
IoT—enabled signal control. Then, from four aspects including system architecture design, perceptual data
collection, intelligent timing algorithms, and multi—intersection coordinated control, the key technologies and
implementation schemes of the system are elaborated in detail. Finally, optimization suggestions are proposed for
challenges such as communication reliability, system security, and operation and maintenance management
encountered during deployment.
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