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Observer based vibration control of unsteady wing LPV model
HU Zhixian, YANG Hui

X ERAR SRS A

(School of Air Transport, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] For the problem of wing vibration under the action of structural cubic nonlinearity and unsteady aerodynamic force, an
LMI control method based on observer—based tensor product model transformation is proposed. Firstly, the Lagrangian equation and
Theodorsen unsteady theory are used to establish the motion equation of wings under incompressible flow, and two aerodynamic state
variables are introduced to construct the state space equation. Then variable parameter is discretization, high—order singular value
decomposition (HOSVD) is used to extract the linear time invariant ( LTI) vertexes. Then, the gains of system are obtained by
solving LMI that satisfies stability of the system, and the controller and observer of system are synthesized with parallel distributed
compensation (PDC) technology. Simulation results show that controller can quickly stabilize the unsteady aeroelastic system of
wings, the estimated value of the observer can better track the real value of the system, and wing vibration is effectively suppressed.
[ Key words] aeroelastic system; active control; structural cubic nonlinearity; observer; tensor product model transformation
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Fig. 1 Mechanical model of wings
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