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Design of an intelligent traffic light control system based on STM32
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@

Abstract ; With the rapid growth of urban vehicles, the task of traffic management has become in-
creasingly complex, and traditional traffic light control systems that use fixed — duration signals are facing
difficulties in real — time adjustment due to the dynamic changes in traffic flow. This leads to congestion
during peak hours and low efficiency during off — peak periods. This paper presents the design of an intel-
ligent traffic light control system based on the STM32 microcontroller. First, an optoelectronic detection
switch is used to monitor the traffic flow in real time, calculating the number of vehicles waiting at the in-
tersection. Then, by combining the current green light duration, the system determines whether all wait-
ing vehicles can pass through the intersection within the green light period. Next, based on whether the
vehicles can completely pass, the green light duration for the next cycle is dynamically adjusted, either
increasing or decreasing. Finally, experimental results validate that the designed system can dynamically
adjust the traffic light duration according to traffic flow conditions, thereby avoiding situations where vehi-
cles must wait through multiple green light cycles to pass through the intersection. This reduces conges-
tion at the intersection and minimizes the waiting time for green lights, offering significant economic and
social benefits.

Keywords : smart traffic lights; photoelectric detection technology; control system; STM32
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