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Variable universe fuzzy control of train lateral semi-active suspension system
LI Guang-junl*, JIN Wei-dongl, CHEN Chun-jun2
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Abstract: A variable universe fuzzy controller was designed for the lateral semi-active suspension system of a train.
The convergence condition of variable universe fuzzy was given more widely, which was confirmed to be suitable for
the suspension system of train. Then, the lateral model of a 17-DOF vehicle was built by Simulink software based on
the theory of dynamics. Finally, a potentially-inherited variable universe fuzzy controller was designed by taking the
lateral acceleration and velocity of the suspension as the input variables of controller and the damper current as the
output variable of controller. A simulation experiment was carried out at the same time, the max value, root mean
square and power spectrum density function's max value of the lateral acceleration were calculated, and the results
obtained from the variable universe fuzzy controller, traditional controller and the passive suspension were compared.
The simulation results show that those data mentioned above have been decreased, which means that the control
results by variable universe fuzzy control are better than those of conventional fuzzy control and passive suspension.
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