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Multi-population Genetic Optimization of LQR for
Vehicle Active Suspension System
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Abstract: Linear quadratic optimal (LQR) control of vehicle active suspension system has been widely used because of its
simple structure and easy realization, but there is no recognized solution to the problem of determining the optimal parameters of its
objective function. Therefore, aiming at the problem of determining the optimal parameters of LQR controller for active suspension
system, a LQR controller parameter optimization strategy based on multi population genetic algorithm is proposed by using the
population search characteristics of genetic algorithm, in order to obtain the optimal values of parameters. The results show that,
compared with the traditional genetic algorithm optimization and no optimization, the average performance of the multi population
genetic algorithm is improved by 2.26% and 33.55% respectively in the three indexes of body vertical acceleration, suspension dynamic
travel and tire dynamic displacement. The results show that the optimal parameters of LQR controller of active suspension system
obtained by multi population genetic algorithm have positive significance for improving the ride comfort, handling stability and riding
comfort of vehicles.

Key words: vehicle active suspension system; linear quadratic regulator; multi-population genetic algorithm
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