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Abstract: This paper investigates the problem of active flutter suppression for a
two-dimensional three degrees of freedom (3DOF) airfoil. With the influence of un-
steady aerodynamic forces and parametric uncertainties, the output suboptimal con-
trol law design for a 3DOF airfoil control system is transformed into a constrained
optimization problem. Then, the flutter robust suppression control law could be ex-
pediently obtained by linear matrix inequalities (LMIs), which realizes active flutter
suppression by increasing the flutter critical speed. Simulation results show that the
flutter phenomenon could be well suppressed in spite of the uncertainty of damping
coefficients.
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1 Introduction

Recently, techniques of active aeroelastic wing [8], thrust vector control [1, 4] and flying-
wing layout [2, 4] have became the hottest issues in aeronautic area. At the same time,
high-altitude long-endurance aircrafts are taken into account by more and more countries
[7]. The general features of high-altitude long-endurance aircraft are high aspect ratio,
light structural weight, and well flexibility. Therefore, the future aircrafts are in the
nature of more flexibility. With the increase of flexibility, the flutter phenomenon is more
and more prominent. Flutter is a vibration caused by airstream energy being absorbed by
the lifting surface, which is more likely to occur in the wings, ailerons and other flexible
parts. Furthermore, this aeroelastic phenomenon increasing with the flight velocities can
cause the wing fatigue to be increased. If the flight velocity is above the critical flutter
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