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Research on the Design and Application of Intelligent Traffic Signal Light
System Based on Pressure Sensing
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Abstract : With the rapid advancement of urbanization in China, the number of motor vehicles continues to rise,
making urban traffic congestion an increasingly serious issue. Traditional traffic signal control systems,
which employ fixed timing or simple adaptive control strategies, struggle to cope with the complex and
ever—changing traffic flow, resulting in low intersection efficiency, increased vehicle delays, and significant
energy waste. This paper proposes an innovative design for an intelligent traffic signal light system based
on pressure sensing. By detecting the weight and quantity distribution of vehicles on the road in real time
and employing a multi-parameter fusion decision-making algorithm, the system dynamically adjusts the
signal timing plan. Utilizing a high—sensitivity pressure—sensitive resistor array as the information collection
terminal and combining it with a Siemens S7-200 PLC Smart controller, the system constructs a distributed
control system that achieves an intelligent traffic management mode featuring "tonnage priority" and
"dynamic timing adjustment." Experimental data indicate that the system can improve intersection efficiency
by over 35% and reduce the average delay time for large vehicles by 42%, demonstrating significant
socio—economic benefits and broad prospects for promotion and application.

Keywords : intelligent traffic control; pressure sensing network; PLC control; dynamic timing optimization;
congestion management
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