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Fig.1 Quarter-car model with active suspension
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Fig.2  Bump responses of body acceleration (d =50 ms)
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Fig.3 Constraints of suspension system (d =50 ms)
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Non-fragile H /L, - L Static Output Feedback Control of

Active Suspension with Actuator Input Delay

Kong Yingxiu'®>  Zhao Dingxuan' Yang Bin' Han Chenghao' Han Jingyuan'
(1. College of Mechanical Science and Engineering, Jilin University, Changchun 130022, China
2. Department of Electronics and Automation, Kim Il Sung University, Pyongyang, DPRK)

Abstract; This paper presents an approach to design non-fragile H_ /L, — L_ static output feedback
control applied in design of vehicle active suspension, by considering input time-delay of the system and
parameter perturbation of the controller. According to suspension design requirements, the H_ and L, —
L, norms are used respectively to reflect ride comfort and time-domain hard constraints. By employing a
delay-dependent Lyapunov function, existence conditions of delay-dependent non-fragile static output
feedback H_ controller and L, — L controller are derived respectively in terms of the feasibility of bilinear
matrix inequalities ( BMIs ). Then, a new procedure based on linear matrix inequality ( LMI)
optimization and a hybrid algorithm of the particle swarm optimization ( PSO) and differential evolution
(DE) is used to solve an optimization problem with BMI constraints. Simulation results show that the
designed active suspension system can guarantee their own performance.

Key words: Vehicle active suspension  Static output feedback Input time-delay Non-fragile control



