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RESEARCH ON VEHICLE SUSPENSION VIBRATION SIMULATION
USING IMPROVED NEURAL NETWORK PID CONTROL

SUN Liang
(Department of Mechanical and Electrical Engineering, Chizhou Vocational and Technical College, Chizhou, Anhui 247000,China)

Abstract: In order to study the vibration model of vehicle suspension, the plane diagram of vehicle suspension
was created, and the differential equation of vehicle suspension vibration was derived according to Newton's law.
BP neural network PID controller was used to improve the traditional particle swarm optimization algorithm. The
improved particle swarm optimization algorithm was used to optimize the BP neural network PID knowable
structure. The displacement, speed and acceleration of vehicle suspension were simulated and verified by
MATLAB software. At the same time, the simulation results of the BP neural network PID controller were
compared and analyzed. The results showed that the average square root of suspension travel, tire displacement
and body acceleration were larger and the overall vibration amplitude of vehicle is larger when the BP neural
network PID controller was used for vehicle suspension, while the average square root of suspension travel, tire
displacement and body acceleration were smaller when the improved BP neural network PID controller was used,
and the overall vibration amplitude of vehicle was smaller. Using improved neural network PID to control vehicle
suspension can restrain the influence of road noise excitation on vehicle vibration amplitude and improve vehicle
driving safety.
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Fig.1 A sketch of two-degree-of-freedom vehicle passive

suspension
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Fig.2 Neural network PID controller
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Fig.4 Optimized flow of vehicle vibration control
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Fig.5 Simulation results of body
acceleration
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Fig.6 Simulation results of suspension
travel

Fig.7 Simulation results of tire

displacement
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