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Multi objective output feedback control based on
LMI optimization for elbow internal suspension

HU Feng-bo, DONG Sheng, YUAN Zhao-hui
(1. AVIC The First Aircraft Institute, Xi’an 710089, China;
2. School of Automation, Northwestern Polytechnical University, Xi’an 710129, China)

Abstract: Aiming at the problem that passive hydro-pneumatic suspension could not effectively reduce the vertical vibration of vehicle body,
the dynamic model of elbow in semi-active suspension was established. A method to adjust the size of the throttle hole by using multi-objec-
tive output feedback control to increase ride comfort was proposed. In the framework of linear matrix inequality (LMI) , the multi-objective
output feedback was used to adjust the size of adjustable orifice, the suspension was satisfied with the the hard constraints and the gain of dis-
turbance channel was reduced. The application of LMI region pole placement in suspension performance optimization was studied. The results
show that comparing with passive hydro pneumatic suspension, the multi-objective output feedback control based on LMI method can effec-
tively reduce the vertical acceleration caused by the external road disturbance, and the stiffness characteristics of the system can be optimized
within a certain range of disturbance. Meanwhile, the dynamic travel, dynamic to static load ratio and the output force of damping damper in
time domain do not exceed the constraints. The grounding performance of the vehicle is ensured and the pole distribution of the system meets
the design requirements.
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