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Abstract: For the self-powered active vehicle suspension system with parameter uncertainties and time-delay in the
actuator, a guaranteed-cost/H-infinity robust controller is designed to ensure the system performances in stability, vibration
isolation and energy feedback. In the controller design, parameter uncertainties and the time-delay in actuator are taken
into consideration. The requirements on vehicle suspension systems are described by a quadratic weighted performance
index and an H-infinity performance index. Both performance indices are combined into a Lyapunov function which is to
be satisfied by the closed-loop system, formulating the design problem into linear matrix inequalities that are solved for the
controller. Based on the DC motor principle, the impact of parameter perturbations and time-delay in the actuator on the
energy balance is analyzed, and an energy balance equation is developed. Simulation is made on a two degrees-of-freedom
quarter-car suspension model with a certain range of parameter perturbations and bounded time-delay. Results show that
this suspension system guarantees effective vibration isolation while realizing energy reproduction.
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Fig. 2 Time domain response of vehicle vertical vibration

acceleration to random road disturbance
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Fig. 3 Time domain response of vehicle vertical vibration

acceleration to random road disturbance
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Fig. 4 Impact on mean power caused by mass parameter

perturbation and actuator delay
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Fig. 5 Energy output of source power

6 45i&(Conclusion)
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